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ABSTRACT 

Declining stocks of rainbow trout (Oncorhynchus mykiss) and brown trout 
(Salmo trutta), which comprise the majority of the fishery in the Blackfoot 
River, along with very low numbers of fluvial bull trout (Salvelinus 
confluentus) and westslope cutthroat trout(O. clarki lewisi), prompted 
assessment of fish populations and their habitats in 1988 and 1989. These 
assessments identified significant degradation in 17 of 19 principle 
tributaries. From 1990 to 1996, similar assessments have been completed for 
33 additional tributaries to the Blackfoot River. Impaired fisheries existed 
in 26 of these streams, mainly from degradation of habitat on private lands. 

A cooperative effort restoring fisheries and riparian zones in the 
Blackfoot River drainage began in 1990. Cooperators include private 
landowners, non-profit groups and federal and state agencies. Montana 
Department of Fish, Wildlife and Parks re-prioritized the time of two 


fisheries biologists to develop restoration projects. Trout Unlimited 
supported this effort by raising funds, administering projects, contacting 
landowners and resolving conflicts. Restoration tools included water leasing, 


riparian fencing, changing livestock management, developing sites for off- 
stream watering, reconstructing stream channels, adding woody debris to 
streams, modifying irrigation systems, removing barriers to fish migration and 
planting riparian vegetation. Recruitment of other agencies, particularly the 
US Fish and Wildlife Service Partners for Wildlife Program and private 
cooperators, resulted in completed restoration projects on 23 streams, 
influencing over 200 stream miles. Most of the restoration effort has 
occurred in tributaries to the middle reaches of the Blackfoot River. 
Monitoring of these projects indicates increased spawning opportunities and 
densities of juvenile trout. The abundances of native westslope cutthroat 
trout and bull trout are increasing in some restored streams. Monitoring of 
river populations also show increased numbers of adult trout in the middle 
reach of the Blackfoot River. 
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INTRODUCTION 


Status of the fishery 

A two year inventory of fisheries in the Blackfoot River and its 
principle tributaries was completed in 1989 (Peters and Spoon 1989, Peters 
1990). These efforts focused on sampling populations of juvenile trout in 
tributaries, surveys of mainstem trout populations, and establishing fishery 
monitoring sites in 19 tributaries. Populations of trout in all reaches 
sampled in the Blackfoot River were below expected levels; numbers of native 
bull trout (Salvelinus confluentus) were especially low. Furthermore, the 
number of catch able-sized and juvenile westslope cutthroat trout 
(Oncorhynchus clarki lewisi) in the Blackfoot River were below levels that 
would be considered adequate to justify any angler harvest. The severe winter 
icing conditions that occur annually in the middle and lower reaches of the 
Blackfoot River is suspected to have caused high mortality of young-of-the- 
year (YOY) rainbow trout (O. Mykiss). The adaptive behavior of native fish to 
this severe, but natural environmental condition appears to hold the greatest 
promise to improve the fishery resources in the middle reaches of Blackfoot 
River. 

Toxic mining wastes moving downstream from the headwaters and degraded 
habitat in the tributaries were the leading causes that reduced the viability 
of the fishery in the Blackfoot River drainage. Most habitat degradation 
occurred on private lands, and was associated with agricultural practices that 
were not sensitive to healthy range or streamside zones (riparian areas). 
Lower segments of most tributaries in the drainage contained populations of 
brown trout (Salmo trutta). Downriver of Nevada Creek, the lower segments of 
most tributaries also supported populations of rainbow trout, particularly 
younger age classes. From 1990 to 1996, fishery inventories have been 
completed.on an additional 33 tributaries to the Blackfoot River, five of 
which are located in the Clearwater drainage. Of the 52 streams sampled since 
1989, bull trout were present in 13 and westslope cutthroat trout present in 
46. No new populations of bull trout have been identified since 1989. The 
legal harvest of bull trout and cutthroat trout was eliminated with the 
adoption of catch-and-release regulations in March of 1990. Regulations for 
rainbow trout and brown trout also changed, shifting from the taking of five 
fish to three fish under 12 in. These regulations were designed to increase 
survival of spawning size fish, thereby enhancing reproduction and 
recruitment. 

From 1990 to 1996, restoration of stream habitat and water quality, 
wetlands and rangelands in the Blackfoot River drainage has occurred. Most 
effort has focused on improving riparian management along tributaries to the 
middle reaches of the Blackfoot River. Fishery restoration projects have been 
completed, or are progressing, in 23 streams as of 1997. These projects have 
included removing barriers to fish migration, restoring and enhancing trout 
habitat, protecting critical spawning habitat, enhancing riparian vegetation, 
wetlands and instream flows; developing low impact riparian grazing 
strategies, removing streamside feedlots and developing areas for off-stream 
livestock watering. 

Agency Cooperators in these restoration efforts include Montana Fish, 
Wildlife and Parks (FWP), Fish and Wildlife Service (Partners for Wildlife 
Program) (FWS), Bureau of Land Management (BLM), Forest Service (FS), 
Environmental Protection Agency (EPA), Montana Department of Environmental 
Quality (Water Quality Division) (DEQ), Department of Natural Resource 
Conservation (DNRC), Montana Department of Transportation (DOT), and the North 
Powell Conservation District. Conservation groups cooperating with the 
efforts are the Big Blackfoot Chapter of Trout Unlimited (BBCTU), National 
Fish and Wildlife Foundation (NFWF), Ducks Unlimited (DU), Sundance Foundation 
and Orvis Company. Throughout this report these entities will be referred to 
by their acronyms. Private entities include Plum Creek Timber Company (PC), 
Montana Power Company (MPC) and the many families from the ranching 


el 


communities in the Nevada and Ovando valleys (Appendix, Exhibit D, E). 

The objectives of this report are to summarize 1) native fish status and 
native fish recovery efforts; 2) habitat monitoring and fish population 
surveys in 47 tributaries to the Blackfoot River; 3) restoration techniques 
used on 23 tributaries and fish population monitoring results for those 
streams; and 4) potential fishery restoration projects for the future. 


STUDY AREA 


Blackfoot River 

The Blackfoot River, located in west-central Montana, flows 132 miles in 
a westerly direction from its source near the Continental Divide to its 
confluence with the Clark Fork River at Bonner, Montana (Figure 1). The 
Blackfoot drains 2,400 square miles of watershed through a 3,700 mile stream 
network of which 1,900 miles are perennial streams capable of supporting 
fisheries. Land ownership in the Blackfoot Valley is 44% National Forest, 5% 
Bureau of Land Management, 7% State of Montana, 20% Plum Creek Timber Company 
and 24% other private ownership (Figure la). © 

In 1995, the Blackfoot River 
accommodated 36,220 anglers during 
the fishing season a 6 % increase 
from 1993 (Montana Statewide Angling 
Pressure’ 1995)¢.1993).). Teas a veny 
popular fishing stream in western 
Montana and currently receives the 
third highest fishing pressure among 
streams in the Clark Fork River 
drainage upstream from the Flathead 
River. 

The current economic value of 
the Blackfoot River fishery resource 
to the state of Montana, based upon 
travel cost methodologies is around 7 
million dollars annually. 

Significant recovery of fishery 
resources resulting from efforts of 
private citizens and resource 
agencies since 1990 are adding to the 
streams overall health and its 
popularity among anglers. The 
economic value of Blackfoot River Figure 1. Blackfoot Basin Location Map. 
from non-fishing recreation such as 

campers, floaters, tubers, 

irrigators, bird-watchers, hunters 

-and others, would probably greatly exceed fishing values based upon higher 
overall usage by these groups (Baxter and Sproull 1992). 

Cutthroat trout are the most abundant trout in the upper reach of the 
Blackfoot River, with low numbers of bull trout present in the area of the 
Landers Fork confluence. Several small placer and hard rock mines exist here, 
of which the Mike Horse Mine is the largest. In 1975, the tailings 
impoundment for the Mike Horse Mine washed out, sending contaminated, toxic 
metals bearing tailings into the upper river. The Blackfoot River avoided 
large-scale ecological disaster only because it enters a series of large 
willow wetlands that contained and slowed the downstream movement of these 
sediments. Nevertheless, studies show high levels of sulfate and heavy metals 
coincide with poor water quality, low species richness and declining 
populations of cutthroat trout and brook trout as far as 9 miles downriver 
(Spence 1975, Moore et al. 1989, McQuire 1988). Ingman (1990) reported 
cadmium, copper and zinc concentrations exceeded chronic and/or acute criteria 






Blackfoot River 
Watershed 








Figure la. Blackfoot River Drainage area. 


in the upper river. Concentrations of toxins decline rapidly below the 
wetlands. However, the toxins do appear to be migrating through the wetland 
and continuing to contaminate additional stream mileage downstream (Moore et 
al. 1989 and Menges, 1997). A state Superfund voluntary clean-up is in 
progress on metals and acid water source areas. Toxic instream tailings- have 
not been addressed by state agencies or the responsible parties since failure 
of the Mike Horse tailings pond in 1975. 

The Blackfoot River loses water Several miles downstream of these 
wetlands to alluvial outwash and is intermittent. Groundwater and spring 
creeks surface near Lincoln. Between Lincoln and Nevada Creek, river gradient 
gradually decreases to a low of 4 feet/mile, with a corresponding increase in 
Sinuosity. Lateral migration of the channel forms point bars, cycling wood 
and sediment into the channel. Wood and undercut banks are primary habitat 
features in this river reach. Brown trout is the dominate game fish. 

Nevada Creek, entering the mainstem at river mile 67.8, has been 
identified at a primary contributor of non-point pollutants to the middle 
Blackfoot River, such as nitrates, phosphates, sediment and elevated stream 
temperatures (Ingman 1990, Pierce 1991). Downriver of Nevada Creek, the river 
becomes entrenched and confined against the foothills of the Garnet Mountains 
by terminal moraines, creating a significant change in the physical habitat of 
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the river. Once confined, gradient increases from 4 to 15 feet/mile and 
lateral movement is restricted. The river loses sinuosity and assumes a 
pool/run sequence with cobble and boulder dominated substrates. Glacially 
erratic boulders replace undercut banks and woody debris as instream cover. 
With increasing gradient and channel roughness, turbulence and velocities 
increase. A transition from brown trout to a mixed fishery dominated by 
rainbow trout occurs in this section. 

The North Fork of the Blackfoot River enters the mainstem at river mile 
54.1, roughly doubling Blackfoot River flows. The cold-water influence of the 
North Fork reduces environmental stress, and improves water quality and 
species richness (McQuire 1988). The abundance of westslope cutthroat trout 
and bull trout increase downstream of this confluence. 

As the mountains surrounding the lower Ovando Valley constrict, the 
broad upper Blackfoot. Valley ends near the junction’ ofthe Clearwater ‘River. 
Below the Clearwater River confluence at river mile 34.8, the Blackfoot River 
enters the lower canyon, where boulder runs that lead into deep bedrock pools 
are separated by cobble riffles or side channels divided by small islands. 
The Blackfoot River continues to flow through a narrow forested canyon to its 
confluence with the Clark Fork River, located 5 miles east of Missoula. The 
Blackfoot’s average daily discharge is 1573 cfs; peak run-off averages 9235 
cise 


Blackfoot River Tributaries 

The main east-west axis of the Blackfoot Valley separates distinct 
mountain blocks to the north and south of the river. These mountain blocks are 
further divided by secondary structural controls that trend southwest by 
northeast through the Nevada Creek and Clearwater River valleys; these 
controls create an irregular basin-and-range topography of four distinct 
mountain blocks. 

In the northern mountain block east of the Clearwater River, streams 
originate in high alpine basins of Belt Rock geology. Most larger streams 
begin in cirques and flow south in glaciated valleys through vast areas of 
coniferous subalpine and montane forests. Significant portions of the region 
are roadless areas managed as wilderness. Streams exit the mountain block and 
enter Knob-and-kettle topography formed from glacial outwash and morainal 
deposits of the Ovando and Lincoln valleys. Near the mountain-valley 
interface, surface water in all major streams is usually lost to outwash 
deposits; some streams dewater at low-flow periods. Within a few miles 
downstream of the interface, these streams become perennial through 
groundwater recharge. Streams enter prairie and agricultural land. In these 
sections, physical and biological attributes of streams change, causing a 
shift toward a non-native fish assemblage. Principle tributaries of this 
region, in downstream order, are Alice Creek, Copper Creek, Landers Fork, 
Arrastra Creek, North Fork of the Blackfoot River, Monture Creek and 
Cottonwood Creek. The Landers Fork, North Fork of the Blackfoot River, 
Clearwater River and Monture Creek are the largest of the Blackfoot River 
tributaries, two of which originate in the Scapegoat Wilderness Area. The 
Clearwater River does not originate in wilderness, and is naturally influenced 
by the series of lakes through which it flows. 

Streams north of the Blackfoot River and west of the Clearwater River 
originate in the same Belt Rock parent material, and have similar valley and 
stream types to those from the east; however, they do not enter glacial 
outwash or morainal deposits upon entering the Blackfoot Valley, and 
consequently are not significantly influenced by natural dewatering or 
groundwater. In contrast to eastern tributaries, these streams are perennial 
throughout their course and flow directly from high elevation mountains into 
the Blackfoot River. Land use in this region is dominated by commercial 
timber harvest. Tributaries toothesBlackfoot"River in this region, ‘in 
downstream order, are Belmont, Gold, East Twin, and West Twin creeks. 

To the south of the Blackfoot River, the Garnet Mountain Range is formed 
from two mountain blocks separated by the Nevada Creek Valley. This range is 
much lower-in elevation than the northern side of the valley, with rounded and 


mineralized mountains. Drainages in the region are smaller and yield much 
less water than streams to the north. These streams drain primarily montane 
to prairie environments. Land uses in the region include extensive mining and 
timber harvest in the mountains, and agriculture in the foothills. Principle 
tributaries, in downstream order, are Seven-up Pete, Poorman, Nevada, 
Chamberlain, Elk and Unions creeks. 

From 1989 to 1996, fish population surveys have been completed on 52 
Blackfoot River tributaries. Nineteen of the 52 were initially sampled in 1989 
(Peters, 1990). A total of 47 tributaries were sampled in the Blackfoot 
River drainage from 1990 to 1996 (Appendix, Exhibit A), including 33 
additional tributaries as well as continued monitoring on 14 of the 19 
originally sampled in 1989. 


Fish of the Blackfoot River Drainage 

Twelve native fish and 12 to 13 nonnative fish occur in the Blackfoot 
River drainage, as well as hybridized cutthroat trout (rainbow trout, 
Yellowstone cutthroat trout crosses) and bull trout (brook trout crosses). 
Native fish are bull trout, westslope cutthroat trout, mountain whitefish, 
northern squawfish, longnose sucker, largescale sucker, sculpin (2 Cottus 
spp.), peamouth chub, pigmy whitefish, redside shiner and longnose dace. 
Non-native species are rainbow trout, brown trout, brook trout, Yellowstone 
cutthroat trout, arctic grayling, kokanee, northern pike, largemouth bass, 
yellow perch, pumpkinseed and white sucker. Other non-natives recorded in the 
basin include walleye and fathead minnow. 

The Blackfoot River contains critical habitat for native species of 
special concern: fluvial bull trout and westslope cuttnroat. The cold-water 
stream systems are dominated by salmonid fishes and are managed as wild trout 
fisheries with no fish planting. 

Species composition and abundance of trout in the Blackfoot River andl 
its tributaries vary greatly. Distributions are created by habitat, sources 
of recruitment for YOY, hybridization, human influences (such as environmental 
degradation and fishery exploitation), and interspecific competition. 
Distributions of the five main trout and char species in the drainage are 
briefly discussed here. 


Bull Trout 

In the Blackfoot River drainage, fluvial bull trout occur from the 
mainstem Blackfoot River to extreme headwaters of larger tributaries (Figure 
2). Present distribution of fluvial bull trout is tied to larger tributaries 
draining mountains north of the Blackfoot River, although several smaller 
streams in the Garnet Mountains historically supported bull trout. Adfluvial 
populations occur in the Clearwater River drainage and the Coopers Lake 
drainage. Fluvial bull trout currently inhabit 420 miles of water or 22% of 
the total amount of perennial stream in the Blackfoot drainage. 


Westslope Cutthroat Trout 

Cutthroat trout are distributed throughout the drainage, inhabiting the 
river and nearly all tributaries (Figure 3). Most tributaries support 
populations in headwater areas. In general, densities decline in the 
downstream direction; these declines are caused by hybridization, 
environmental degradation, historic fishery exploitation, and possibly from 
competition with non-native trout. 

Other environmental variables, such as naturally intermittent stream 
sections and beaver activity, also may influence the distribution and 
densities of cutthroat trout in the drainage. Hybridization with rainbow 
trout has occurred in many tributaries to the lower river. Upriver of Nevada 
Creek no hybrids have been recorded, although some exist in tributaries to 
Nevada Creek upstream of Nevada Creek Reservoir. 


Rainbow Trout 
The distribution of rainbow trout in the Blackfoot River drainage is 
limited to the lower river and lower reaches of tributaries to the lower river 
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Figure 4. Rainbow Trout Distribution Map. 


(Figure 4). Populations of rainbow trout in tributaries are generally 
comprised of juveniles, with highest densities in lower reaches. A 
significant number of. YOY emigrate to the river during late summer after 
emergence from spawning areas. Densities of rainbow trout generally decline 
in the upriver direction, with the upper limit’ of the species in the area of 
Nevada Creek. This distribution is not explained by physical passage 
barriers. Rainbow trout inhabit 160 miles, or approximately 8%, of the 
perennial water in the Blackfoot Basin. 


Brown Trout 

Brown trout are more widely distributed in the drainage than rainbow 
trout, extending trom the lower river to the upper Lincoln Valley (Figure 5). 
This fish inhabits stream reaches in the foothills and agricultural 
bottomlands of the Blackfoot Valley. Brown trout inhabit approximately 280 
miles of stream or 15% of the total perennial network, including 110 miles of 
the Blackfoot River mainstem and the lower reaches of most tributaries. Under 
certain habitat conditions brown trout seem to dominate other species. Brown 
trout are generally considered more tolerant of elevated levels of sediment 
and temperatures than other species. 


Brook Trout 

Brook trout were first introduced to the Blackfoot River drainage on 
June 3, 1933 by stocking Elbow Lake in the Clearwater River drainage, based 
upon written planting records (Appendix, Exhibit L). Records indicate only 4 
introductions of brook trout occurred in the Blackfoot drainage; two in Elk 
Creek (1946 and 1947) and one in Union Creek in 1946. 

Brook trout are widely distributed throughout the Blackfoot River 
drainage, having been recorded in 38 of 52 tributaries sampled since 1989 
(Figure 6). However, brook trout are rarely sampled in the Blackfoot River, 
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apparently doing poorly in this environment. 
and sediment tolerance, brook trout can do well in impaired streams. 
compete with native fish for space and food (Griffith 1972). 
hybridize with bull trout 


(Leary 1993). 


captured in the North Fork of the Blackfoot. 


METHODS 


Working with Private Landowners 


Restoration efforts in the Blackfoot River drainage focus on improving 
riparian habitats, stream connectivity and stream habitat in degraded streams. 
All projects are "Cooperative solutions" between private landowners and the 
restoration team, and occur throughout the drainage. 


on addressing obvious fishery impacts such as poor fish passage, stream 


dewatering, losses of fish to irrigation canals and degraded riparian areas. 


Addressing the source of stream degradation usually requires developing 


riparian/upland management options sensitive to the requirements of fish and 
In the drainage of each tributary, multiple landowners, 


current land uses. 


disciplines and resource recovery programs contribute to the restoration 


effort. 


organizations. 

To begin a 
project, landowners are 
usually contacted by a 
fisheries and/or 
wildlife biologist on an 
informal, one-to-one 
basis (Figure 7). 
Landowner awareness of 
the habitat requirements 
efefigshp»andethein fuil 
DabLicipakson 1n 
projects are considered 
crucial to the long-term 
success of restoration 
efforts. Although a 
large number of projects 
fixing damaged habitats 
have been put on the 
ground in the Blackfoot 
River drainage, the 
effort is still aimed at 
educating land managers 
and is far from 
complete. Cost-sharing 
for projects is arranged 
by project personnel. 
Written agreements with 
landowners to maintain 
projects are arranged 
with the cooperators on 
each project. 
Administration of 
projects usually occurs 
at the field level, as 
well as through agency 


All projects incorporate the needs of the private landowners, 
voluntary, and are administered at the local level by a core group of “on-the- 
ground” technical resource experts in cooperation with private conservation 


Establish 4 fish i with referenc aches. 
showing fishery potential invitt landowners to assist with sampling 
of the fishery. 







Enter into an informal discussion of riparian managment with respect to 
needs of the fishery (pros and cons of current managment practices) 


Present the jandowner with the results of fishery analysis. If data and initial 
surveys point to land management problems, offer to assist with correction 
of the problem (bring before and after photo record of similair problems 


and solutions). 
Develop trust with landowner 


Identify mutually beneficial managment 











8ring in additional expertise: 
-range conservationist 

-hydrofogist 
-irrigation specialist, etc. 


options 
Secure Funding 


Final design, Cost share agreement, secure permits for the rancher 







Address the source rather than symptom of the problem 


Project Implementation, Phase 1, riparian managment issues 
Project Implementation, Phase 2, habitat restoration measures 


Project monitoring, resurvey baseline sections. 
Private landowners usually assist with fishery 






monitoring efforts. Their full participation helps 
build focal support for the watershed initiative. 





Figure 7. Flow Chart of Restoration Effort. 


programs and/or through the Fisheries and Habitat Committee of BBCTU. 
Landowners are welcome to participate in all phases of the project, from 


problem identification to the collection of data and recovery efforts 


Due to high reproductive rates 
It may 
Brook trout can 
One brook x brown trout hybrid was 


Restoration has focused 


are 


years 


(Figure 
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7) 

The cooperative efforts include contributions from range 
conservationists, biologists, hydrologists and landowners in the design, 
supervision, and implementation of projects. The lead field biologist for the 
project normally handles environmental assessments, permits and helps identify 
cost-share options for the landowner. 

Funding availability and flexibility contributes to restoration 
successes. Funding comes from many sources: private donations, foundation 
grants, state and federal agencies. BBCTU has been responsible for guiding 
and nurturing the overall cooperative effort. The FWS Partners for Wildlife 
Program is a primary supporter of the fishery initiative through funding and 
commitment to improving upland, wetland and riparian management. In 
recognition of upland areas as well as riparian sites, the North Powell 
Conservation District has also been expanding its outreach to landowners in 
the Nevada Creek watershed. 


Channel Morphometrics and Restoration Techniques 
Where habitat restoration involves stream channel reconstruction, our 


reconstruction techniques have evolved from relying largely on reference 
reaches to the techniques described by Rosgen (1996). The Rosgen 
classification of stream types and valley types combined with the techniques 
of determining channel geometry are generally accepted as the basis of 
defining morphologically stable streams. While the Rosgen techniques provide 
the methods for stable channel dimensions, we have modified the Rosgen 
techniques to include the addition of principle habitat features to the 
channel. Habitat restoration may include creating habitat complexity keyed to 
the naturally occurring drainage features, creating secondary habitats along 
stream banks like back-water areas or cut-off meanders, adding gravel to 
riffles, securing wood in the channel in a natural array of placements, and 
placing mature native shrubs along stream banks to provide shade and cover for 
fish, 

Pre- and post-treatment photo points were taken at most project 
locations. More exhaustive habitat inventories were completed in six 
tributaries by Pierce (1991) using a modified version of the methods described 
by Hankin and Reeves (1988). 


Monitoring Fish Populations 
Fish were sampled with an electroshocker; the type of electroshocker 


used depended on stream size. In the small streams we used a gas-powered 
backpack unit, Coffelt Mark 10. The anode for this unit was a hand-held, 1- 
foot-diameter hoop; the cathode was a braided copper wire. We used an 
aluminum drift boat on the North Fork of the Blackfoot River and a jet-powered 
aluminum river boat on the Johnsrud and Scotty Brown Bridge sections of the 
Blackfoot River. A Coffelt Model VVP-15 rectifier and 5,000 watt generator 
were used in both boats. The hulls of both boats were used as cathodes and 
two booms, each with four cable droppers, served as anodes. We used direct DC 
current forms with less than 1000 watts of power, which is an established 
method to significantly reduce spinal injuries in fish associated with 
electrofishing. Young-of-the-year (YOY) trout were sampled in the tributaries 
from August to November in each year. Extra effort was used to sample stream 
edges and around cover to enable comparisons of densities between sampling 
sections. Captured fish were aneasthesized with MS-222, measured for total 
length in mm (TL), and weighed to the nearest gram (g). Since most readers of 
this report are expected to be non-biologists, we converted all charts 
relating to size to inches (in.) 

Population densities were calculated using single-pass, mark-recapture, 
or multiple-pass-depletion methods. The single pass catch-per-unit-effort 
(CPUE) or "catch-rate" statistic was calculated for all electro-sampling 
locations. CPUE calculates number of fish collected in a single electro 
fishing pass (or the first pass if multiple passes were made) and is adjusted 
per 100 feet of stream. Population densities using the mark-recapture method 
were estimated were using Chapman’s modification of the Petersen formula 


it 


(Ricker 1975); confidence intervals were calculated with the Seber Formula 
(Seber 1982). Population densities using the multiple-pass-depletion method 
were calculated using Maximum likelihood estimators (Van Derventer and Platts 
IBS hee 

We continued long-term monitoring of the Scotty Brown Bridge (river mile 
41:6 to 45.9)and Johnsrud (river mile 11.0 to 15.3) sections of the Blackfoot 
River. In 1989, we also established a population monitoring section on the 
lower reach of the North Fork of the Blackfoot River. Electrofishing surveys 
were duplicated on six streams first sampled in 1989 to monitor the effects of 
harvest restriction and fishery enhancement measures. 


Bull Trout Redd Surveys 
The number of bull trout redds were annually surveyed in Monture Creek 


and nearly annually in the North Fork of Blackfoot River from 1989 to 1996. 
Counts were made by walking the stream bank of indexed spawning areas in late 
September of each year. Redd areas were identified by the “cleaned”, oval 
shape, and upper redd depression left by the female bull trout’s digging 
activities. Using the same technique, all locations in the drainage likely to 
contain spawning were surveyed in 1996 including: Belmont, Copper, Cottonwood, 
Dunham, Gold, Lodgepole, and Monture creeks, and the North Fork Blackfoot 
River [Appendix, Exhibit J). 


Telemetry 
The movement and habitat use of bull trout in the Blackfoot River were 
studied’ from 1994 to 1996 (Swanberg 1996). Some results from this study are 


presented in this report as they apply to restoration efforts. A detailed 
description of the methods used in this project are presented in Swanberg 
(1996). Briefly, bull trout were captured and implanted with transmitters in 
the Blackfoot River. Fish were tracked during migrations more than three 
times/week from the air and ground and less frequently at other times of year. 


Monitoring Water Temperature 
From 1994 to 1996, water temperatures were recorded at 48-minute 


intervals at 23 stations in the Blackfoot River drainage using Hobo Temp and 
Stowaway data loggers (Figure 8). Data for each station were summarized with 
daily maximum, minimum and average temperatures. 


Stream Flows 

From 1989 to 1996, 48 measurements of stream discharge were taken in 27 
tributaries. Additionally, 24 measurements were made in 10 irrigation canals 
(Appendix, Exhibit H). All data were collected with a Marsh-McBurney flow 
meter using the protocol developed by the U. S. Geological Survey (Shield 
1985). Fifty-seven years of daily mean flow records at the USGS gage near 
Bonner (station no. 12340000) were analyzed to determine relative flow 
conditions in the Blackfoot River. 


Blackfoot River imagery 
High resolution multispectral digital imagery, captured the Blackfoot 


River, lower Monture Creek, North Fork Blackfoot River and Nevada Creek. Most 
flight lines have been georeferenced and are now compatible with GIS. The 
data provide a baseline condition of land use, riparian vegetation, and stream 
channel pattern and profile dimensions. Imagery maps have provided a base 
layer for inventories of riparian health as described in Hansen et al. (1995) 
for Nevada and Monture creeks. Specifications of the imagery are in the 
Appendix, (Exhibit I). ; 


RESULTS/DISCUSSION 


Fishery inventory and restoration results/discussion are alphabetically 
organized within four categories. Part I summarizes the stream discharge and 


a2 


1)Johnson Creek at Mouth 
2)Blackfoot River at Wisherd Bridge 
3)Gold Creek near Mouth 

_ 4)Blackfoot River at Belmont Creek 

2, 5)Belmont Creek at Mouth 

io) Elk Creek at leit 











9)Blackfoot River at Scotty Brown Brida: gs 
10)Monture Creek at Highway 200 Bridge 
11)Monture Creek at Campground Bridge 
42)North Fork at Ovando/Helmville Bridge 
13)North Fork at USFS Bridge 
14)Blackfoot River at Raymond Bridge 
15)Nevada Creek at Mouth 

16)Nevada Creek Below Douglas Creek 
17)Nevada Creek above Douglas Creek 


7 9)Nevada C Creek below Reservoir 
20)Blackfoot River at Cutoff Bridge 
21)Landers Fork near Mouth 
22)Landers Fork at USFS Bridge 
23)Copper Creek 


Figure 8. Location Map of Water Temperature Monitoring Shh in the 
Blackfoot Basin. 


temperature factors of the Blackfoot River environment along with fisheries 
monitoring in the Johnsrud and Scotty Brown Bridge sections of the Blackfoot 
River. Part II summarizes results of restoration projects and fish surveys 
that occurred in “core” bull trout drainages. Part III details restoration 
efforts, and monitoring of fish populations and stream habitat in critical 
cold-water streams not considered core bull trout drainages. Lastly, Part IV 
presents results of fish surveys in drainages that have not had restoration 
activities, but which may in the future. 
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Monitoring objectives were to 1) document changes in the composition and 
densities of fish resulting from restoration efforts; 2) document changes in 
land practices using photographic records and electronic multispectral imagery 
of the Blackfoot River corridor; 3) identify tributaries with thermal 
conditions favorable and unfavorable for trout, particularly native species; 
4)establish additional tributary baseline information; and 5) identify future 
projects for fishery restoration. 


RESULTS: PART I 
Blackfoot River Environment 


Stream Discharge 

The Blackfoot River has experienced two significant “environmental 
events” in the 1990’s that have influenced fish habitat and probably fish 
populations. The first event was the continuation of a record setting drought 
and the second event a large “ice-flow” many times larger than normal for the 
river. 

Fifty-seven years of stream discharge records (1939 to 1996) at the USGS 
gaging station on the Blackfoot River near Bonner were analyzed to determine 
the severity of the drought. In 8 of the last 12 years (1985-1996), daily mean 
stream discharge was less than 50% of the average daily flow for 25 days or 
more, (Figure. 9)... Four near average years occurred in 1989, 1990, 1991 and 
9G. 

The February 1996 “ice-flow” that moved 60 miles’ down the Blackfoot 
River from Nevada Creek to the town of Milltown significantly altered habitat 
and fish populations. The movement of the ice-flow destroyed one bridge, 
lifted an 80 year old home from its foundation and left 10 to 15 foot high 
“ice-walls” along the river channel. Near shore zones inhabited by juvenile 
fish were subjected to considerable grinding action by ice and moving cobble 
substrates. The extensive use of these intragravel near-shore environments 
during the winter periods has been well documented for rainbow and brown trout 
in western Montana. 

In addition, 

Significant losses of the 
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reach. Sandbar willow 
stands were reduced from 
50 to 90% of previous 
densities (based upon 
visual estimates in long- 
term fish sampling 
sections from 8 miles of 
river). This “edge” 
vegetation on the 
Blackfoot River is the 
primary refuge for fish 
during peak discharge Year 
periods. Flood waters 

produce water velocities Data from USGS Station 12340000 

in most of the Blackfoot 

River channel in excess 








of fish’s ability to Figure 9. Blackfoot River Relative Drought 
maintain themselves over Conditions near Bonner: Number of Days Stream 
extended periods. The Discharge at USGS Station 12340000 was less than 
dense sandbar willow 50% (and 75% ,of the: Daily Mean for thePeriod of 


stands provide areas with Record, 1939 to 1996. 
greatly reduced current 
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velocity and cover in the Blackfoot River’s entrenched, narrow channel. 


River Temperatures 

Summer water 
temperatures have been 
monitored at five sites in the 
Blackfoot River since 1994 


140 


120 


Number of Days 








Be Dally maximum > 68.F 
> 60 F 


(7 Daily maximum 


(Figure 8). The maximum 
temperature recorded during 
this monitoring was 72°at 
Raymond Bridge, 7.5 miles 
downstream of the Nevada Creek 
confluence. Daily maximum 60 
temperatures in the Blackfoot 


100 
80 


River exceeded 68° F at three 40 
of the Blackfoot River 

temperature monitoring 20 
Stations: Wisherd bridge, RM 

6.2, Scotty Brown bridge, kM 0 
44.0, and Raymond Bridge, RM 

58 -latbiqure «LO she) Raymond 


bridge site exceeded 68°F for 
25 out of 141 sampled days 
between June and October 
during the summers of 1994, 
1995 and 1996. Daily maximum 


temperatures in the Blackfoot River exceeded 60°F at all 5 stations. 
worst exceedences occurred at Raymond bridge, 
respectively exceeding 60°F 98, 91, 


bridge, 
toe loS6r 

Mean summertime temperatures 
at Raymond bridge were consistently 
higher than the Helmville cut-off 
sampling station 9.7 miles upstream 
(Figure) ll}s Generally, the vwarming 
o£ thiswreach of stheapiver occurs in 
July and August. The Belmont Creek 
sampling site on the Blackfoot River 
exceeded average temperatures of all 
other sites during the cooler months 
in 1995. Monthly average 
temperatures in the Blackfoot River 
did not exceed 64°F. 

Generally, average summer 
water temperature, which was 60°F 
upstream from the Nevada Creek 
confluence (RM 67.8), was warmed by 
Nevada Creek to 64°F (Raymond 
Bridge, RM 58.1), was then cooled 
5°F by contributions of cold water 
from the North Fork of the Blackfoot 


River (RM 51.8) and Monture Creek 
(RM 44.2), 
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Additional temperature Summary data is located in the Appendix, 
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Figure 10. Maximum Temperature Exceedence of 
60 and 68 Degrees F at 5 River Locations. 
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and then gradually warmed downstream to 61°F at Wisherd Bridge (RM 
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The composition of trout species in 1996 in the Johnsrud Section was 
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section since 1989, one in 
1990, $19:915 W993 Danadehgg96 . 
Estimated densities of 
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relatively stable from 1989 
to 1995) vangingstrom L77Lto 
76 €ish/1000 fty(Pioqure’712) 
A significant departure 
occurred in the 1996 with 
the estimated density of 5.0 
to 9*90ins/7 TLerainbow trout 
declining to 28 fish/1000 ft 
Densities of rainbow trout 
LOCO CORT oti. Tih ‘were 
generally stable from 1989 
to 1993, ranging fxem'20:.8 
to 26n91¢£1sh/1000UFEC Our 
estimates in 1996 revealed a 
Significant decline in 
densities to 3.3 fish/1000 
ft. Estimated densities of 
rainbow Lroutes 1220 -an.. TL 
have fluctuated during the 
period 1989 -ce71996 from a 
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Figure 12. Estimated Densities of Rainbow Trout 


in the Johnsrud Section of the Blackfoot River, 
LOSSs and. 1996. 


Estimated densities 


of rainbeveeni2awminviniendecilined significantly: from 1993°to 1996 with 


densities going from 29.5 
PuenmeLIIUs CO 
1993, combined 
densities of cutthroat 
Grout, bus Peeroutvand 
brow EroOut $5620 An. 
TL doubled from 14.9 
to 302.2 f16h/1000 ee, 
but then declined to 
14 *¥ifish/inod, fe 
between 1993 and 1996 
(Figure 13). 
Densities of 
cutthroat Crouc and 
bull -trour ss . Otro 
increased from 1990 to 
LOS ieet cOMmes Or tom lao 
angela torte 
fishy Pont i. 
respectively. 
1993 survey recorded a 
slight decline in 
numbers of both native 
species. The 1996 
survey recorded a 
sharp decline in 


densities of both species between the 1993 and 1996 surveys. 
cutthroat trout densities fell to 31% of the 1993 level, 
deciininowstrom deb wto. eck fish/i1000. ft. 
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Figure 13. 
Brown Trout in the Johnsrud Section, 
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Estimated Densities of Bull, Cutthroat and 
1989 and 1996. 


In 1996, 

with densities 
The Estimated 1996 bull trout 
Ai 5 oo el 


estimate showed a Similar decline, with densities 35% of 1993, 
compared to 0.8 fish/1000 ft in 1993 and 1996, respectively. Brown trout 
showed a similar pattern of decline between 1993 and 1996. Densities of fish 
> 6.0 in. TL increased from 8.8 to 17.9 fish/1000 ft between 1990 and 1993, 
but then declined 45% to 9.9 fish/1000 ft in 1996. 


16 


Whirling disease fish 











samples were collected Number/1000 feet 
immediately downstream of oe eee "ae 
the Johnsrud section near i, Length Class (Inches) 
West Twin Creek. Sixty-one rimueo eo Fish = Sor 
age 1 and age 2 rainbow 
trout were collected on 100). (Se ee SESE go 
Aprils 18.,.199 5a Appendax, aside a, 
Exhibit K). Whirling - \Y ae 
disease was not detected in toe 
this sample. 60| | i 
; : 40 

Scotty Brown Bridge Section 

The Scotty .Brewn 20 
Bridge section was sampled 




















in the same years as the 
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In 1996, the composition of 





the fishery was 48.7% Figure 14. Estimated Densities of All Trout 
rainbow ey, 26.2% brown >6.0 in. TL for the Scotty Brown Bridge 
trout, 20.8% westslope Section, 1989 to 1996. 


cutthroat .trout, and 4.3% 
loony earowle & 

The 1990, 1991 and 
1993 estimated densities of 
the trout, populat won, S620 
in. TL were stable, 


Length Class (inches) 


Number/1000 rool 








respectively 87.2, 83.0 and 50/ WB 4.0-10.9" /) 11.0-13.9" []>. 14.0" 
79.7 fish/1000 ft (Figure 

14 eo tnes 199 6.COtas Geour . 

densities for fish > 6.0 in 40 fey) eae A We in nee ea eee eT, ae ee 
TL declined 28%, from 79.7 in Ye: 

T99S5LOES 78 CEA LOCUM fine 30| Me: Bl. Be SE AR cle A 
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stable with densities Figure 15. Estimated Densities of Rainbow Trout 
ranging from 13.3 to 19.8 in the Scotty Brown Bridge Section, 1989 to 
Fish/ 1000 eft’. .Howevem aim 1996" 
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Estimates for large rainbow trout >14.0 in. TL increased 266% from 5.9 to 15.7 
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Estimated densities of bull trout >6.0 in. TL fluctuated between 1.5 and 
2.9 fish/1000 ft from 1989 to 1996" (Figure 16). low densities of bul Ph erour 
make accurate estimation of densities difficult. However, the estimates we 
have obtained under these conditions appear to be trending upward. The 
estimated density of bull trout 26.0 in. TL has increased 57% from 1.5 in’ 1990 
CO. 2. Gar sh/ U0 soe in oe 

Estimated densities of cutthroat GLU | SaGe i ddl. will mit CearaeU 
significantly, in the Scotty Brow cect low trom 1989 "to 1990 (r1oure L/) es ont 


particular, estimated 
densities of cutthroat trout 
> 12.0 in increased 730% 
fYom.) 40. Anam 1990 te 733 
fish/ 1000 sit in,l996 
(Appendix, Exhibit B). 
length frequency of our 
electrofishing catch of 
cutthroat has changed 
significantly From) 1989..te 
1996,.(Figure 18). We are 
generally capturing more 
larger cutthroat trout. 
However, no change in our 
catchoef.small.cutehroat 
S2O0sm tl) ,atlias OCCUrred 
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(Appendix, Exhibit B). ee ee gle ee VANS tim 20 
pee See tebe 1989 1990 1991 1993 1996 

obtain an adequate sample 

for a density estimate for 

brown trout in 6.0 to 11.9 Figure 16. Estimated Densities of Bull Trout in 


inch class in 1996. Brown 
cGuL ei The p-6>0-to 11..9.ein. 
length class had an 
estimated density increase of 68 
and 8.9 fish/1000 ft (Figure 19) 


trout >12.0 in. TL improved 94% with densities 


£ishy 000) it, - 


the ‘Scotty Brown Bridge. Section, 


LOB eto ui . 


* in 1993, relative toMmysoo,- respectively 12° 0 
. Denon 1990) to"9965, Numbersof larger’ brown 
increasing from 3.6 to 6.8 


Whirling disease samples were collected from the Blackfoot River in 
September and November of 1995 at the upper end and the lower end of the 


Scotty Brown Bridge section. Al 


1 samples tested negative for whirling disease 


from the 104 juvenile rainbow. and 16 juvenile brown trout. 


Number per 1,000 ft 
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Figure 17. Estimated Densities of 


Cutthroat Trout Densities in the 
Scotty Brown Bridge Section, 
1996. 
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Figure 18. Length Frequency of 
Cuttnroat Trout Captured 
Electrofishing in the Scotty Brown 
Bridge Section, 1989 and 1996. 
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RESULTS: PART II Number/1000 feet 

The analyses on fish a, Length Class (inches) 
population densities”uin Oe ah 4 s 
Results Part II, III and Iv 20 Ae dees itesch seve DOORN Sa 12 On 


rely on two general methods. 

The first ts a single pass 
catch-per-unit-effort 15 
(CPUE), the second is a 
population density estimate 
generated from a 2 or 3 pass 10 
depletion survey (see 

Methods Monitoring Fish 
Population section). We ) 
used simple linear 
regression to analyze the pes 
degree of association (ea 
Hee the two methods 1989 1990 
(Figure 20)..) wThesresults 

indicate a close 


relationship between the two Figure 19. Estimated Densities of Brown trout 


methods, r? = 0.902, p < in the Scotty Brown Bridge section, 1989 to 
0-000).  Consrstently, email 1996. 


stream size and highly 
efficient electrofishing 
conditions in our study streams contributed to this outcome. . Although the 
model demonstrates CPUE to be an index to population density, CPUE does not 
include a confidence interval like the actual population density estimate. 
In the, following sections of this report, CPUE in all» cases refers to 
number of fish collected in a single electrofishing pass and is adjusted per 
100) ft “of stream, (ie. CPUR: Obwes means) S fish wel lectedspemliGOet onetitcanp led 
Stream). Actual population estimates are referred to as density/100 ft. The 
95% confidence intervals for these estimates are found in Appendix (Exhibit 
ae 
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Restoration Activities in Bull Trout Core Streams 


Seven watersheds to the Blackfoot River have been identified as core 
areas for the recovery of fluvial bull trout by the Montana Bull Trout 


Scientific Group” (1995)... The corevarea, streams are Belmont, Cottonwood) 
Copper, Gold, and Monture creeks, and the Landers and North Forks of the 
Blackfoot River (Figure 21). Five of these streams have had habitat enhancing 


projects completed on them since 1990. Special research efforts designed to 
identify habitat use and migration patterns Of bull-trout’ witn, thevusevor 
radio telemetry have also been completed since 1993. 

Fifty-three radio-tagged bull trout were tracked in the Blackfoot River 
drainage from 1994 to 1996. Radioed bull trout have entered five of the core 
area 
watersheds: Copper, Gold and Monture creeks, and the North Fork and Landers 
Fork of the Blackfoot River. Spawning by radio-tagged fish has occurred in 
three of these streams: Monture and Copper creeks and the North Fork of the 
Blackfoot River. No radio-tagged bull trout from the lower Blackfoot River 
have been tracked above the confluence of the North Fork Blackfoot River, 
suggesting separate populations exist in the upper and lower drainage. 
Extensive use of the Blackfoot River has been documented by the researchers 
tracking the radioed fish (Swanberg 1996). 

Surveys of spawning bull trout or redd surveys have been completed on a 
regular basis in three of the more significant spawning streams that remain in 
the drainage: Copper and Monture creeks, and the North Fork of the Blackfoot 
River. The trend information is included with each stream’s results in the 





following sections. In 
1996, a more thorough survey 
was undertaken that included 
streams and reaches in all 
core areas and other 
reported bull trout streams. 
The total number of “redds 
counted in this survey was 
193 (Fiqures22 mo seventy 
percent of the counted redds 
occurred in Monture Creek 
and the North Fork of the 
Blackfoot.’ Eighteen percent 
of the redds occurred.in 
Copper Creek (Appendix, 
Exhibit WJ). 

We have intentionally 
limited genetic evaluations 
of bull trout. populations in 
the Blackfoot River due to 
the low fish densities’ (even 
among the best populations) 
and to the lethal nature of 
the tests. New non-lethal 
sampling techniques are 
being developed and will be 
incorporated into future 
sampling. Genetic tests 
using electrophoretic 
techniques were completed on 
juvenile bull trout from the 
North Fork of the Blackfoot 
River, Belmont Creek and 
Copper Creek by the 
University of Montana‘s Fish 
Genetics laboratory. A 
report of their findings 
occurs in the results for 
each stream and the 
Appendix, Exhibit F. 
tests indicated all 
populations were pure bull 
trout and were genetically 
similar to one another. 
However, the tests for 
Similarity between the 
populations was weak at best 
\beary 19967)". 


The 


Belmont Creek 

Belmont Creek, a 
second-order stream, flows 
south approximately 11 miles 
before entering the 
Blackfoot River at mile 
21°59 >, Its" base@ st low 


measured 13 cfs near the mouth in August 1989. 
containing small rapids and irregularly spaced scour pools. 
is mainly boulder and cobble, 
The Belmont Creek watershed supports an industrial 


stable, 


levels of fine sediment. 


ve) 


1405 y = 1.717x - 0.797. r? = 0.902, p < 0.0001 


Estimate/100 feet 
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CPUE 


Figure 20. CPUE/Estimate Regression: 
Association Between CPUE and Populations 
Estimates of Trout Sampled in Blackfoot River 
Tributaries, 21990 to.1996". 
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Figure 22. Number of Bull Trout Redds Observed 
in Known Bull Trout Spawning Streams in the 
Blackfoot River Basin in 1996. 


The channel is generally 
Substrate 
with lesser amounts of gravel and elevated 


forest, with 92% of the watershed owned by Plum Creek Timber Company. 
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Pigure 2ta Map OL Fluvial BUM trout Core Streams (Watersheds; and Nodai 
Habitats for the Blackfoot Watershed: 


Belmont Creek has been identified as "water quality impaired" by the 
State wots Montana (MDHES 1994). The drainage, containing 135 miles of ‘road, 
has road drainage problems that contribute sediment to the stream. Rothrock 
(1996) estimated an erosion rate of 1.6 tons of soil/acre/year from the 
drainage, Louretamess the: amount of Monture Creek, a reference stream. 

Two undersized culverts were placed in Belmont Creek in the 1960's that 
seasonally blocked the upstream movements of spawning fish. Concentrations of 
Calm bDowetrouL encdebuldeerout were documented below the culvertss trom 1974 to 
1990 (Montana Department of Fish, Wildlife and Parks, unpublished data). The 
larcesamount Ofetidiapilaced over the culverts and the difficulty to place a 
DrInge “absither site provendged a Ssolutionsto the problem. 

Summer water temperatures have been monitored during the summers of 1995 
and)1996 near the, mouth of Belmont Creek. Maximum daily temperatures were 
be lowele  Peinkescn years Figure 23). Darly minimum temperature reached the 
32°F range in November. 


Restoration objective 
1) Restore access to the lower 5 miles of the stream for spawning trout. 


2) Improve road drainage. 
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3) Improve 
livestock grazing 
practices. 


Restoration activity 
in 8993) abridge 


was constructed 0.25 
mile upstream of the 
culvert» and''the culvert 
removed.) Plum) Creek 
Timber Company has 
developed and committed 
to an extensive 
restoration/sediment 
control design for the 
drainage. Initial 
elements to the project 
included road closures 
and initiating grazing 
BMP’s on riparian 
areas. 


Fish Populations 
Rainbow trout 


dominate the fishery in 
the” lowér thresrton 5our, 
stream miles of Belmont 
Creek; high densities 
of juveniles occur in 
lower reaches (Figure 
24). Densities of brown 
trout increase in lower 
reaches and bull trout 
also occur here. 
Cuuchnoatetroutsoccur 
upstream of stream mile 
four. Only one brook 
trout has been recorded 
in the drainage. That 
fish was captured at 
stream mile 0.6 in 
September 1994 and 
removed. Belmont 
Creek, the North Fork 
of the Blackfoot River 
and Copper Creek are 
the only three streams 
where bull trout spawn 
and brook trout are 
absent in most reaches. 


Above stream mile 
six, Belmont Creek 
Supports an all native 
fish assemblage of 
cutthroate® rout’ bub 
trout, and sculpin 
(Peters 1989). 
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Figure 23. Belmont Creek Temperature Summary. 
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Figure 25. Belmont Creek Fish Population Estimates 
above Culvert Barrier Before and After Removal, 1990 
and 1994. 
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Juvenile. bull trout have,been recorded throughout, the drainage. YOY presence 
in past surveys indicates the bulk of bull trout reproduction occurs in 
reaches above RM 3. In 1988, no bull trout YOY were recorded in samples below 
stream mile 2.8 

In September 1994, a fish population density survey was determined at 
Stream mile 0.6. The sample was located at the site of a 1989 monitoring 
station, and was taken in order to monitomethe effect of the culvert, removal 
on the lower Belmont Creek fishery. The survey found good densities of 
rainbow. trout YOY estimated at 35.2 fish/¥00 £t (Appendixj) Exnibie) C)miencem 
plus rainbow trout were estimated at 23.0 fish/100 ft; which represents a 
increase of 4,fish/100 ft over the 1989 level (Figure 25). The CPUE for 
rainbow trout in this section is the second highest recorded in the Blackfoot 
River drainage between [990 and 19965". In 1989) only (wo orowny, Goce wel = 
Captured in the section. Both were adult fish.’ )In 1994, 40) brown troutj)were 
captured in the section with densities estimated at 5.6 and 8.4 fish/100 ft 
for YOY and age 1 plus brown trout, respectively. In 1994, the estimated 
density of bull trout 24.0 in. was. 1.2 fish/100 ft. comparedvto 0.6 fish/A0G rt 
in 293s. 

Two radio-tagged bull trout over-wintered in the Blackfoot River near 
the confluence with Belmont Creek during/1995 and 1996 BiSwariberdgie 9] Gee 
late spring, radio-tagged bull trout’ frequently paused in the» confluence of 
Belmont Creek while migrating to upriver locations, but none entered the 
stream. 

One mile of lower Belmont Creek was surveyed for bull trout redds in 
1994,,1995 and: 1996. We found four reddas om september «26,)/ 19947 nonesineios >, 
and four redds in 1996 all above the location of the old culvert. 

Fifteen bull trout collected on October 16 and 18, 1991 were analyzed 
electrophoretically to determine their genetic characteristics. All fish 
showed only characteristics of pure bull trout (Appendix, ’ Exhibit’ F). 


Cottonwood Creek 

Cottonwood Creek, a third-order tributary, flows 16 miles south through 
a forested valley in upper reaches and moraine and outwash plains in mid- to 
lower reaches before entering the middle Blackfoot River: at river mile 43. 
Discharge at stream mile 0.9 was 31 cfs on November 1, 1991. The stream was 
described as "moderately impaired" (MDHES 1994). 

Cottonwood Creek originates in a cirque in the Cottonwood Lakes area and 
flows through a confined, high-gradient, and well-armored channel.. Habitat 
types are plunge pools and scour pools formed by boulders and dense woody 
debris. As the stream exits its canyon, sSinuosity increases and a pool-riffle 
sequence develops. As the stream enters an outwash plain it loses water; an 
intermittent section occurs between stream mile 9 and 11, near the mountain- 
valley interface. The lack of surface water in this section is exacerbated by 
irrigation withdraws. 

Cottonwood Creek gains groundwater beginning at stream mile 9.0, and 
appears to be a gaining stream to the mouth due largely to three spring creek 
located between RM 6.3 and 7.5. The channel type shifts to a relatively 
Sinuous pattern. Beaver activity greatly influence channel characteristics 
through most of the this reach. Over the last 20 years, the influence of 
beaver on this lower section has significantly increased recently over 
historic levels when extensive beaver control was practiced. The result has 
been the creation of a natural beaver wetland complex, probably more near a 
“natural state” for this stream reach. Few functioning beaver induced 
wetlands still exist in western Montana,but historically they were relatively 
abundant. One basin-fed, and at least four small spring creeks, enter this 
middle reach (Figure 26). Fisheries are impaired in the basin-fed stream, 
Shanley Creek, and in one of these spring creeks, Spring Creek (see Results 
Section III and IV). Grazing practices (including ungulates) have damaged 
stream banks on approximately one mile of stream. 

Two major irrigation diversions occur at stream miles 5 and 12. Below 
the upper diversion, the stream dries in low flow years for 2.5 miles. 


a3 


Management of 
the headgate 
has isolated 
westslope 
cutthroat 
trout and 
bulk wrawe 
attempting to 
escape the 
dewatered 
section, 
resulting jin 
fish kills. 
Additionally, 
both ee 
diversion 
structures : 
were barriers © 
to upstream 
movement of 
fish and. 
entrained 
out-migrants. 
The upper 
diversion 
serves an 
8,000 foot 
irrigation 
canal that 
irrigates 
approximately 
400 acres of 
hay on the 
Blackfoot 
Clearwater 
Game Range. 
This canal 
was 
inefficient, 
carrying only 
262 OL, LCs 
volume to the end-point. At the time this information, was recorded, the canal 
took the entire stream flow (8 cfs) to an irrigation pump with a 1-cfs 
capacity. Losses of native fish and poor water management provided the 
impetus for a comprehensive fisheries and water conservation effort. 

Whirling disease was detected in a sample of brown and rainbow trout 
collected below Highway 200 in Cottonwood Creek on November 14, 1995. This 
was the first positive whirling disease sample from the Blackfoot River 
drainage. Samples of “fish coilectéd “in the Blackfoot.Riveéer,one, mile 
downstream of Cottonwood Creek and 2 miles upstream were both negative in 1995 
(Appendix, Exhibit kK). 
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Figure 26. Locations of Major Diversions and Fish Sampling 
Sites in the Cottonwood Creek Drainage. : 


Restoration objectives 
1) Restore connection between upper and lower sections of the creek. 


2) Initiate water conservation measures. 
3) Eliminate loss of fish to irrigation canals. 


Restoration activities 

Restoration projects in Cottonwood Creek began in 1991. Denil fish 
ladders were fitted to the headgates of both canals. Self-powered, self- 
cleaning fish screens with 1/8 diameter screen size are currently being 
installed in the canals immediately below the point of diversion with 
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completion scheduled for spring 1997. Both screening devices are designed so 
that approach velocities will not exceed 0.4 ft/second at the screen, thereby 
reducing potential impingement of YOY. Screening devices have by-pass features 
that allow uninterrupted downstream movement of fish once screened out of the 
canals. 

To improve the efficiency of the canal at the upper diversion, an 
impervious 12 mil rubber/fiber liner was placed 12 in underground over the 
entire length. The irrigation system was further upgraded by repairing leaky 
ancillary ditches and installing small headgate structures to allow better 
management of flood irrigation. An annual 8,663 acre ft of salvage water, 
ranging: from 6 cfsvat base™Blow to 37 efe during runoDe. periods, is; also. being 
leased for instream flow during the irrigation season. This project is 
designed to benefit bull trout and cutthroat trout by improving connectivity 
between upper and middle stream reaches, improving flows for two miles of 
dewatered stream, reducing loss of fish to irrigation canals, improving 
riparian plant communities previously affected by dewatering during the 
growing season. 

Other current projects to improve the fishery in the Cottonwood Creek 
include implementing rotational grazing systems along one mile of damaged 
riparian areas, stabilizing 300 ft of braided stream on State Trust Land, and 
correcting a section of aggraided stream upstream of Woodworth Road that was 
caused by an undersized culvert. 


Fish Populations ‘ 

Cottonwood Creek supports spawning migrations of rainbow trout, brown 
trout, cutthroat®trout’ and) bull trout. Cottonwood’ Creeky trout populations are 
distinctly different among three stream sections. In the lower 1 mile of 
stream, rainbow and brown trout dominate the population (Figure 27). The 
second section is a brown/brook trout fishery (between mile 1.0 and 11.0). And 
the third section is a cutthroat/bull trout dominated fishery above stream 
mile Liao. 

Cut throat trout ‘and 





bull trout dominate the fish Catch/100 feet 
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st Vis } He 
Cottonwood Creek is > | Do || eT Se a }A~77 1989 
intermittent between stream C0 TRE et a eee ares ee a 2, “1991-92 
miles 9 and 11. Emigrating 0.1 1.0 3.3 4.4 4.7 5.0 5.5 7.0 7.5 12.015.9 
cutthroat trout have been 
sampled in this section Location (river mile) 


Guring runoff periods. From 
this section to stream mile 


iO DGOWnMecOuUcr mance brook : 
trout are common, with the Figure 27. Cottonwood Creek Electrofishing 


density of brown trout Catch per 100 feet in 10 Sections, 1989 and 


increasing in the downstream 1991-92. 

direction. Low numbers of 

cutthroat trout are also present (CPUE 0 to 1.1) (Appendix, Exhibit A). A 
July 23, 1991 sample at stream mile 7.5 was composed of 60% brook trout, 37% 
brown trout and 3% cutthroat trout. The fisheries of three spring creeks to 
Cottonwood Creek are described under the Cottonwood Creek section (Appendix, 
Exhibit A and C). Only one adult and no juvenile bull trout have been sampled 
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recently in the middle reach of Cottonwood Creek. One radio-tagged bull trout 
paused in the confluence of this stream for less than two days while migrating 
to Monture Creek, but did not enter it. Adult and juvenile bull trout 
comprised 2% (1 fish/100 ft) of a 1971 sample at stream mile 3.2 (FWP, 
unpublished data). Gradient increases downstream of stream mile 1.0. This 
section of stream supports rainbow trout and brown trout, with very low 
numbers of cutthroat trout and bull trout (Peters 1990). 

The relatively high density of juvenile bull trout at stream mile 12 may 
Indi CaLe. Spawning ingenewcavea uw Read counts. were vat lLemptedsin «19 949(RM 11 -5° to 
13.5) amd 1996. (RM 1175)to 15.0))., “No redds were’ detected and the ‘exact 
location of spawning has yet to be determined. 


Gold Creek 

Gold Creek, is a/’third-order tributary to the lower Blackfoot River. It 
flows 18 miles south through a glacial valley, entering the Blackfoot River at 
river mile 13.5. Its base flow measured 24 cfs on September 6, 1989. This 
stream is the primary tributary to the Blackfoot River downstream of the 
Clearwater River. The Gold Creek channel is stable, well-armored, and 
confined. Habitat is mostly rapids and infrequently spaced scour pools. 
Channel types range from confined bedrock and boulder-dominated sections to 
relatively unconfined, slightly sinuous, gravel-dominated, laterally-extended 
sections in some middle and lower sections. Stream gradient is 2% in most 
lower reaches. Water temperature was monitored in Gold Creek during summer 
and fall 1996 near the mouth. During this period, maximum temperatures did 
not exceed 62°F and average temperatures were fairly stable, remaining near 
52°F (Figure 12 8): 

Land use in the 
drainage is primarily 
commercial timber 
harvest; 7 most of /the 
drainage is owned by Plum 
Creek Timber Company. 
Vast tracts of forest 
have been. harvested since 
the 1960’s. This loss of 
forest canopy affects ~ 
interception and 
evapotranspiration rates, 
both of which can alter 
stream flows. Based on 44.71 43.57 
the. loss of canopy 
coverage, Schultz (1991), 53.15 51.28 
estimated discharge from 
the Gold Creek drainage Month 
has increased 
approximately 10%. 

The harvest of © 
riparian conifers and the 
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Period of Record 6\96 - 10/96 


removal of large instream Figure 28. Summary of Gold Creek Water 
wood from the lower Temperatures Collected at RM 1.0 in the Summer and 
channel has also reduced Bail “ot 719965 


the diversity of stream 

habitat in lower stream reaches. A 1990 survey showed the lower three miles 
of stream was dominated by long, low-gradient and boulder riffles averaging 
661 ft in length, with one riffle extending 2,400 ft. Pools comprised 
approximately 3% of the stream area, or 0.13 pools/300 ft, compared to 0.48 


and 0.71 pools/300 ft in two sections surveyed upstream (Pierce 1991). The 
amount of instream wood in the downstream section (0.41 pieces/300 ft) was 12% 
of that counted in upstream sections (3.3 pieces/300 ft). The low density of 


age 1 plus fish, including native fish, in the lower 3 miles of Gold Creek, 
appears result from the simplification of habitat. The over harvest of native 
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fish have also been reported : 
in the drainage, especially Number of fish/100 ft 

in bull trout spawning - 
areas. 

Spring .CreékwandsBuant 
Bridge Creek are impaired 
tributaries to lower Gold 
Creeks 





Restoration objectives 
1) Restore habitat of 


spawning and rearing trout. 

2) Facilitate movement 
fish, especially bull trout 
and westslope 

cutthroat trout through 

lower channel. 

3) Enhance thermal 
refuge for native fish from 


























3.0 5.7 9.0 


the Blackfoot River. River Mile Location 

Restoration activities H Be yh! 

~_- A cooperative effort Figure 29. Electrofishing Catch per 100 Feet an 
to restore fish habitat 5 Sections of Gold Creek, 1989. 


began, /an <19955") Cooperakors 

included Plum Creek Timber Company, the DNRC, the FWS, FWP and the BBCTU. 
Efforts focused on enhancing step, plunge and lateral scour pools for Rosgen 
B2, B3 and C3 channel types. We calculated the maximum expected pool 
frequency of one pool per 200 ft of channel, using a Rosgen formula, where 
distance between pools equates to 5 to 7 times bankfull stream width (Rosgen 
1996). In 1996, approximately 200 large conifer logs (30 to 40 foot stems, 15 
to 36 inch diameters), and 40 rootwads were placed in the channel, enhancing 
or creating 67 habitat units in the lower 3 miles of stream. The percent 
surface area comprised of pools increased from approximately 3% pre-treatment 
CoMass post -Creatment - , 

Enhancing overall stream complexity is expected to improve habitat for 
all life stages of fish using Gold Creek, including native species dependant 
on high quality habitats. Improved holding water may also provide thermal 
refuge for bull trout during late Summer when river temperatures may be 
unsuitably warm. 

Plum Creek Timber Company has agreed to help address problems with road 
drainage, illegal stream dredging, and access related recreational impacts to 
the middle and lower reaches of the drainage. Bull trout spawn in areas 
influenced by these activities. The DNRC has also expressed a willingness to 
help correct impacts in the Warm Springs and Burnt Bridge Creek. 


Fish Populations 

Gold Creek supports spawning migrations of fluvial rainbow, brown trout, 
bull, and cutthroat trout. A transition zone between fish species occurs 
between stream miles 5 and 6, with cutthroat trout abundant in the upper reach 
and rainbow trout and brown trout dominant below this point (Figure 29). Gold 
Creek is one of three tributaries downstream of the Clearwater River where 
migrations of fluvial bull trout persist. Good runs of bull trout existed in 
the 1970's, with anglers regularly catching six to eight pound fish in lower 
stream reaches.. No bull trout of this size have been recorded in recent 
samples. Bull trout have been recorded from stream mile 11 to the mouth, but 
the density of juvenile bull trout is highest in the middle reach (Peters 
L990: 

Fish monitoring stations were established at RM 0.2, 1.9 and 2.5, 2.7 in 
August 1996 to monitor the response of the fish populations to proposed 
habitat enhancement work (Figure 30). The two downstream surveys (RM’s 0.2 
and 1.9) were located in riffle dominated sections. .The upstream sample (RM 
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Figure 32. Electrofishing Catch in Riffle (Left) and Pool (Right) Dominated 
Reaches, August 1996. 


the Blackfoot River, 58 miles upstream. This fish ascended 600 ft of the 
stream into the habitat restoration area newly created during the summer of 
L9.96.. 


Monture Creek 

Monture Creek, a fourth-order tributary to the middle Blackfoot River, 
originates in a roadless watershed bordering the western and southern flanks 
of the Bob Marshall Wilderness. It flows 24 miles, entering the Blackfoot 
River at river mile 44.2. Its base flow measured 44.2 cfs at stream mile 0.4 
on. AUGUST S Awl os9o% 

After leaving the mountains, the lower reaches of Monture Creek meander 
in a slightly entrenched channel confined by knob-and-kettle topography. 
Monture is a laterally moving sand, gravel and cobble bottom stream, 
characterized by point bars and a pool-riffle sequence in mid- to lower 
reaches. Rates of lateral movement are largely a function of riparian 
vegetation for this stream type. Stream sediment levels can be high due to 
lateral movement and high natural erosion in the upper basin. Streambanks are 
comprised of fine alluvial material making this channel type particularly 
susceptible to bank erosion in places. Woody debris and undercut banks are 
primary habitat features in this system. 

Land uses along Monture Creek consist primarily of livestock production. 

Much of the riparian area in lower Monture Creek has been cleared, grazed 
intensively or damaged by livestock feeding; many of the large conifers from 
the lower riparian area have been harvested. These activities have impacted 
stream banks and reduced stream complexity in the lower 7 miles of stream 
(Fitzgerald 1996). 

A riparian health inventory of the lower 14 miles of Monture Creek was 
completed in 1996. Fitzgerald (1996) reported soils, vegetation and stream 
bank were generally healthy from stream mile 14 to 7.1, although isolated land 
clearing activities have accelerated lateral erosion in sections between 
stream miles 11.5, and 10.4.» From, stream mile 7ii» to the contluence,iriparian 
health has declined with “Unhealthy” and “At Risk” ratings over most of the 
length of this reach (Fitzgerald 1996). 

To assess the percentage of fine sediment (<6.35mm diameter) in bull 
trout and brown trout spawning areas, McNeil sediment cores (McNeil 1964) were 
taken next to redds in 1992. Percentage of fine sediments averaged 29.3% with 
a range of 9.9 to 40.8% in Monture Creek. 
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Temperatures have been monitored at two sites in Monture Creek since 
1994. .Temperatures at the upper site, where bull trout spawn, remained <52°F 
and had narrow daily and seasonal ranges; winter temperatures remained >35°F. 
Groundwater upwelling greatly influences this temperature regime (Figure 33). 
Downstream, below the groundwater influence reach, summer water temperatures 
averaged 3 to 10°F warmer than the upstream site, and had larger daily and 
seasonal ranges (Figure 34). During winter months, average temperatures in 
the downstream site were 1 to 2°F cooler than the upstream site; minimum 
temperatures below 32°F were occasionally recorded. 


Restoration objective 
1) Restore habitat for spawning and rearing bull trout and westslope 
cutthroat sh rout : 


Restoration activities 
Restoration 
efforts began in 
Monture, Creek in 1990'. 
Stream projects have 
been completed, or are 
in progress, on two 
large ranches 
encompassing 9 miles 
of stream, Ox 
approximately 75% of 
lower Monture Creek. 197273 4 5.6 7 8 9.1011 12 
Livestock were 
excluded from the 
immediate stream banks 
for 6 miles of stream 
in bull trout spawning 
and staging areas. Month 
Twelve additional 
projects were Period of Record 12\93 - 9/96 
completed in the 
tPparilanwarea,y that 
reduced impacts to 
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riparian vegetation on 
two miles of stream. 
Additionally, 
restoration efforts 
have occurred in two 


tributaries to Monture Figure 34. Monture Creek Water Temperature Summary at 


Creek, Dunham and Dick Highway 200, 12/93 to 9/96. 
creeks; these projects 


Month 


Perlod of Record 12\93 - 9/96 
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are described in Part III of the results. Further efforts to enhancement 
habitat in Monture Creek are being considered in the lower to mid-reaches to 
rebuild habitat functions lost by the removal of large woody debris. 


Fish populations 
Monture 


Creek and three 
lower 
tributaries to 
Monture Creek 
have been 
surveyed since 
1990 “Figure 
25) 8 Theviewer 
5 miles of 
Montune-Ereek 
Support a 
fishery 
dominated by 
rainbow and 
brown trout. 
Upstream, the 
fishery is 
predominantly 
CUEENPOStReoue 
and*#bu Th weLouw. 
Fluvial bull 
CEOULE CULLMrOa 
trout, rainbow 
trout and brown 
CLOUL , 1and 
resident 
populations of 
brook trout, 
spawn in Monture 
Creeks 

Bul Datrour 
Use eMenmiEwiEe 
Creskvasma 
migration 
corridor, pre- 
Spawning holding Figure 35. Fishery Survey Locations for the Monture 
habitatbpet or Watershed 42990. to 19968 
spawning and 
rearing, and for 
thermal refuge. Radio-tagged bull trout entered Monture Creek as early as the 
first week of June in 1994, although most entered in late June to early July. 
The majority of these fish did not spawn, but instead held in the lower 10 
miles of stream for less than a month before returning to the Blackfoot River 
in late August. Those bull trout that did spawn migrated directly to 
previously known spawning areas, and remained there for nearly 2 months before 
spawning in late September. Most spawners left the stream immediately after 
spawning, although some fish remained for weeks after redds were complete; one 
fish remained in this stream through winter before migrating 50 miles to the 
lower Blackfoot in early spring. After less than 2 months in the Blackfoot 
River, this fish returned to the spawning area in Monture Creek to repeat 
spawn. One radio-tagged bull trout spawned in Monture Creek three consecutive 
years; because it was 28 in when it received its transmitter, it is likely it 
had also spawned in previous years. 

Monture Creek supports the highest number of fluvial bull trout redds in 
the Blackfoot River drainage. From 1988 to 1996, redd.counts in the 
monitoring section increased from 10 to 65 with a total of 79 redds counted in 
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a 6.5 mile survey (Appendix, Exhibit J). A CPUE of 6.7 for juvenile bull 
trout was the highest for this species among all tributaries sampled, and was 
exceeded only by an irrigation canal in the North Fork of the Blackfoot River 
(Appendix, Exhibit A). Combining all sampling locations in Monture Creek, 
CPUE for juvenile bull trout increased from 0.7 to 1.6 from 1989 to 1994. In 
this “seme period, “CPUE ‘for cutthroat trout increased from :0.9 to’ 1.6:% CPUE 
also increased for rainbow and brown trout in lower Monture Creek (Figure 36). 
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Figure 36. Electrofishing Catch per 100 feet in 5 Sections of Monture Creek 
during August 1989 (Left) and 1994 (Right). 


Redd counts indicate Monture Creek has more spawning bull trout than the 
North Fork of the Blackfoot River. However, CPUE for all juvenile bull trout 
in Monture Creek is 55% of that for the North Fork of the Blackfoot River (1.6 
vs 2.9). Lower survival of incubating eggs or early life stages may be 
responsible. This difference in abundance may be related to higher sediment 
levels, less available rearing space, interspecific competition or poorer 
quality rearing habitat in downstream reaches of Monture Creek. 


North Fork of the Blackfoot River 

The North Fork Blackfoot River drains a glaciated watershed in the 
Scapegoat Wilderness and enters private land at stream mile 16.3. Beginning 
at the North Fork Falls, the North Fork flows 26 miles south to its confluence 
with the middle Blackfoot River at river mile 54.1.) The*cold water 
temperatures of the North Fork of the Blackfoot River significantly improve 
the health of the aquatic community in the Blackfoot River below the North 
Fork confluence (Ingman 1989). 

Although the North Fork below the falls has sections of slightly 
meandering alluvial bottom, it is generally confined to a narrow valley with a 
bed morphology dominated by highly variable boulder materials, bedrock, rapids 
and irregularly spaced plunge and scours pools. Most of the channel below the 
falls is well armored with boulder and cobble, creating a stable channel and 
small pocket water for juvenile fish. In lower reaches, the stream attenuates 
to. a relatively unconfined, meandering boulder, cobble and gravel bottom with 
substrate sized generally decreasing in the downstream direction. Woody 
debris and glacially erratic boulders provide instream cover in the lower 
reach. 

The North Fork of the Blackfoot River has a lower percentage of fine 
sediment in spawning riffles than Monture Creek. McNeil Core samples taken in 
1992 in the wilderness area adjacent to bull trout redds averaged 25.7% fines 
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6°F warmer than the 
upper site during 
summer months (Figure 38). 


Restoration objectives 
iy ELiminatée.Gheplossn.of ~oul?} Grout whos lerigatlion.canals, 
2) Improve recruitment,.of native fish,to the Blackfoot. River. 


Restoration activities 

Restoration of the North Fork of the Blackfoot River has involved 
working with irrigators to eliminate fish entrainment into canals. Screens 
have been installed on two canals and are currently being installed on the 
three remaining canals. Three types of screening devices are being used. One 
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screen is an electrically powered, self-cleaning series of rotating drums 
designed to pass a maximum of 24 cfs. The second type is an infiltration 
gallery fitted with back-flush facilities and buried in the river substrate; 
ips, mMaximumy capacity asi 1 7ycise. » The) thinds type: of) screenids @e self-cleaning; 
self-powered paddle wheel design that operates at a range of flows from 
approximately 4 to 15 cfs. The mesh size on these screens ranges from 1/8 to 
3/32 inch, preventing fish of any age class from entering canals. Low 
approach velocities (< 0.4 ft/second) are engineered into three of the screens 
to protect YOY from impinging on the screen. All screens also have bypass 
Canals that redirect fish to the river. 


Improvements 
to rche 
management of 
livestock 
along eight 
miles of 
riparian 
corridor have 
also been 
accomplished. 
Other 
projects that 
have been 
completed in 
this drainage 
include the 
development 
of offstream 
watering 
sites and 
water 
conservation 
measures. 


Fish 
Populations 
The 
North Fork 
Blackfoot 
River 
supports bull 
LOG, 
cutthroat 
FOUL Ey 
rainbow trout 
and brown 
EXTOUE Pp ewath 
the relative 


abundance of ; é : 
native Figure 39. Fishery Survey Locations in the North Fork 


species Blackfoot River ,Watersned,.1990.tO 1996, 


increasing 
upstream of stream mile 4 (Peters 1990). The North Fork of the Blackfoot 
River is prime fluvial bull trout and westslope cutthroat trout habitat. 
Electrophoretic analysis of 20 bull trout collected on October 1995 from the 
North Fork revealed no hybridization with brook trout (Appendix, Exhibit F). 
Three levels of fish sampling have been undertaken on the North Fork 
Blackfoot River: 1) bull trout redd counts, 2).duplication of 1989 juvenile 
shoreline samples, and 3) population surveys in the lower reach of the North 
Fork. Fishery surveys have also been completed in all irrigation canals 
(Figure 39). 
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From 1989) and 1996,. redd*countsiform bull® trout MnvchesNorcn Fork 
increased: from’7 to°59. ~The use of the North Fork’ of (ene Blackfoot River by 
radio-tagged bull trout was similar to that observed in Monture Creek. Most 
radio-tagged fish entering this stream did not spawn, but instead held in the 
lower portions ®of ‘the:stream for*less»than>asimonthbetore® return ngs tortie 
Blackfoot) River: 
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dominated by larger 
cobble and boulders with limited availability of spawning sized gravels. 
Total.CPUE for juvenile bull trout in shoreline samples, increased from 
1.7% tO22.9 trom 1989. Co.1994 ints oe Fbu lie reir wenUmerenGec trom 1350 sat 
mile stream L/e2 to 0.6 at 
stream mile 2.6, but 
declined steeply between 
stream miles 
tet ane rsa OR oqureud Oe 
This decline was probably 
related to entrainment of 
fish to: irrigation: canals’. 
Five irrigation canals 
(SErGan miles Lasse ize, 
LOj78 10.0. and. Sie) “have 
been sampled since 1994. 
The highest CPUE of juvenile 
bu lletrouc ae ol, wamoung a lt 
sample locations in 
Blackfoot River drainage 
occurred in the upstream 
Canal .in August, 1994.) seul \ \ 
trout were also entrained in Fed Sf ae 
downstream canals, but toa 1989 1990 1991 1994 
lesser:extent. For example, 
CPUE in the next canal 
downstream was 0.8 in July 


1994, The upstream canal Figure 41. Combined Densities of All. Trout >6.0 
was screened in 1995; in TL in the Harry Morgan Section of the North: 


sampling in the ditch below Fork of the Blackfoot River, 1989 to 1996. 
the screen in 1996 found no 
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fish. However, after the upstream canal was screened, the CPUE in the next 
canal downstream rose to 13.7 in August 1996, indicating the entrainment 
problem had been displaced downstream (Appendix, Exhibit A). 

A long-term fish 
population monitoring 
section was established in Number/1000 feet 
1989 from river mile 6.1 to Ere ary ere Serra ae 
Length Class (inches) 












2.3, starting at the Highway 
200 bridge and ending at the 
Harry Morgan FAS. The 
section was named the Harry 
Morgan section. This 
section has been surveyed 
Lave. timess1989,-.1990;, 1991, 
1994. andy lO96 uw» Ine 19964, the ‘ : 
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In 1990, this density Figure 42. Estimated Densities of Brown, 
increased to 62.2 fish/1000. Rainbow, Cutthroat and Bull Trout 36.0 in. TL in 
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Landers Fork and Copper 
Creek 





Copper Creek joins the : : et 4 
Landers Fork at river mile 3 1991 1994 1996 


with an average summer 
discharge of 20 cfs. 


Sections of the riparian Figure 43. Estimated Densities of Bull Trout 
zone in the Copper Creek >12.0 in. TL in the Harry Morgan Section of the 
drainage burned in 1976. North Fork of the Blackfoot River, 1989 to 1996. 


Many trees were also 


ASG 


affected by winterkill in 1989. As a partial result of these two events, 
woody debris is abundant in the channel. Water temperatures were recorded in 
the bull trout spawning area of Copper Creek during the summer and fall of 
1996. Summer maximum temperature averaged 46°F; little daily and seasonal 
fluctuation occurred. This temperature regime is similar to that observed in 
spawning areas of Monture Creek an the North Fork of the Blackfoot River. 

The movement and habitat use of bull trout in the Blackfoot 
River/Landers Fork/Copper Creek system are not well known. FWP, Helena 
National Forest, and the BLM cooperatively conducted a telemetry project with 
five buli trout in this. area during summer.1996. Radio-tagged bull trout have 
been tracked migrating from the Blackfoot River to Copper Creek, documenting 
the existence of a fluvial life-history form in this area (Swanberg and Burns 
1997). Two of the radio-tagged bull trout spawned in an previously unknown 
area upstream of the index reach. 


Restoration objectives 
1) Enhance and protect the fluvial bull trout spawning populations using 


the system. 

2) Develop better information on the movement and habitat utilization of 
bull trout and cutthroat trout in the Blackfoot River/Landers 
Fork/Copper Creek system. 

3) Determine the feasibility of habitat restoration of the Landers Fork 

stream channel. 


Restoration activities 

The fluvial bull trout radio-tracked in Copper Creek appear to complete 
their life histories in less than 20 miles of river system (Swanberg and 
Burns 1997): spawning occurs in Copper Creek and over-wintering occurs in the 
Blackfoot River immediately downstream and upstream of the Landers Fork 
confluence and in the Landers Fork. This contrasts with bull trout in the 
lower Blackfoot River, which may use greater than 80 miles of river in a year 
(Swanberg 1996). However, the low sample size and collection timing may 
easily have missed the full extent of movement activity in the upper 
Blackfoot. 
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collected in the lower 
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OL P25 RP buwy ate nouwte July : August 
collected in Copper Creek 


on October 1995 revealed 
no hybridization with 
brook trout (Appendix, 





from Joyce Young's father's fishing diary 


Exh bvtehjie  EvidenceVoer ; ; 
genetic variation could Figure 44. Angler’s Daily CatehpRecondsiromia 
not be found between the 1911 Fishing Diary of the Landers Fork. 


Copper Creek and the 

North Fork of the Blackfoot River bull trout however these results were 
considered inconclusive because of the weakness of tests for detection of 
genetic variation (Leary 1996). 
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Historically, the Landers Fork appears to have produced fine fishing 
opportunity for native fish. An anglers summer fishing log from 1911 covering 
14 days of fishing in the Landers Fork averaged 13.5 fish/day (Figure 44). 

Bull trout redds have been counted annually in an indexed reach of 
Copper Creek since 1984 by the USFS. The number of redds during this time has 
been stable, averaging 20.4 per year. In 1996, radio-tagged bull trout 
spawned in an area upstream of the index reach. Fourteen redds were counted 
in this newly identified spawning area, comprising 40% of the total number 
counted in the Landers Fork - Copper Creek drainage. 

A significant amount of new fish and aquatic habitat information was 
collected in the upper Blackfoot River basin during the summer of 1996 by 
BioAnalysts, Boise, ID under contract with the Seven-Up Pete Joint Venture 
(Hillman and Chapman 1996). This effort focused on the geomorphic and 
physical habitat conditions of the streams adjacent to the project. Fish 
sampling was stratified among habitat groupings identified by the geomorphic 
elassifacations... ww Hibiman tocated 2 sbull stroutwredds4in.the, upper, Blackfoot 
River downstream of the town of Lincoln in 1996. Their data identified 
physical habitat conditions in the Landers Fork and sections of the Blackfoot 
and Copper Creek that contributed to low densities of the native fish species. 


RESULTS: PART III 
_ RESTORATION OF OTHER CRITICAL COLD-WATER TRIBUTARIES 


Basin Spring Creek 

Basin Spring Creek is a small spring creek to lower Chamberlain Creek. 
It forms at the base of a high river terrace and flows west. 0.7 miles through 
sedge and willow wetlands along the base of a lower river terrace. It joins 
Chamberlain Creek immediately upstream of the confluence of Chamberlain Creek 
and the Blackfoot River. Spring discharge is approximately 2 to 4 cfs. 

Historically, the combined flow of Basin and Pearson creeks occupied the 
same channel. While Pearson Creek was diverted for several decades, Basin 
Spring Creek occupied the channel, flowing through a drained wetland and 
heavily impacted stream channel. Under previous land ownership, Basin Spring 
Creek was the water source for a livestock wintering area. Wet, unstable 
banks, runoff from a feedlot, and heavy livestock use caused extreme 
degradation in the upperarea of. the.spring creek. 


Restoration objectives 
1) restore wetlands and stream habitat. 
2) restore migration corridor to lower Pearson Creek. 


Restoration Activities 

To restore Basin Spring Creek, stream habitat was enhanced, an instream 
wetland was restored, and changes to land management were made. The project 
involved restoring a 9-acre wetland and constructing a 200 ft channel 
connecting this wetland to one downstream, allowing the seasonal movement of 
fish. From the source area to the wetland, the stream was narrowed to the 
geometry of an E5 channel type. Gravel was placed in the channel at the upper 
end of the spring where the gradient existed to create spawning areas. Woody 
debris was added to pools and native shrubs were planted along damaged banks. 
Changes to riparian management included removing wintering livestock from the 
riparian area and initiating a low impact grazing system with deferred grazing 
in source area. The final element of restoration was the reconnection of 
Pearson Creek to its historical channel (See Pearson Creek). 1 


Fish populations 

Brook trout dominated a fish sample taken prior to restoration with a 
CPUE of 16.7; longnose suckers (8.5) and one rainbow trout (0.4) were present 
in the sample (Appendix, Exhibit A). After the project was completed, 90 pure 
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strain westslope cutthroat trout were collected from the adjacent drainage in 
the Garnet Range and added to the system. In spring 1996, two cutthroat trout 
redds were observed in the source area. Beaver have also colonized the 
wetland since project completion. The presence of beaver may benefit the 
cutthroat trout fishery by plugging the channel between wetlands except during 
high flow periods, thereby allowing the selective passage of cutthroat trout. 
Cutthroat recruits from Pearson Creek have been documented moving into Basin 
Creek and its wetland area. Hook-and-line surveys in 1996 showed good numbers 
of cutthroat trout in the spring creek/wetland system. 


Bear Creek 

Bear Creek, a second-order tributary to the lower Blackfoot River, flows: 
6 miles north through commercial forest before joining the Blackfoot River at 
river mileyl2y2. vi -Itvhasantestimated *base Glow ofPesitom crs.  Wypper shean 
Creek is confined by steep mountain slopes in a narrow canyon that widens in 
the lower two miles. Habitat is generally formed by high energy plunge and 
scour pools, but attenuates to a'pool-riffle sequence in the lower reach. 
Woody debris is the principle component to the habitat, although it is lacking 
injmid-= toWtlower reaches: 

Stream habitat was surveyed in 1995 (Plum Creek Timber Company, 
unpublished data). This survey identified problems with upstream fish passage 
and losses of fish to an irrigation canal in the lower 1.5 miles. The stream 
was also lacking pools as a result of past channelization, logging and grazing 
in riparian areas. Artificial redirection of 0.8 miles of channel with heavy 
equipment to increase production of livestock forage in the valley bottom 
further degraded the stream habitat. This alteration forced a significant 
segment of the lower stream to the west side of the valley and created a 
linear, uniform channel with low habitat complexity. The former floodplain 
has since reverted to a knapweed dominated meadow. 


Restoration objectives 
1) Restore stream habitat degraded by historical activities in 
the veharne): 
2) Eliminate barriers to upstream migration. 
3) Eliminate loss of fish to irrigation canals. 


Restoration activities 

A cooperative effort to restore fish populations in Bear Creek began in 
1995 (Appendix, Exhibit E). Approximately 100 large conifers were placed in 
the lower two miles of channel, creating pools suitable for larger fish. The 
project included habitat enhancement in the channelized section; however a 
25-year flow event caused approximately 50% of the structures in the 
channelized section to fail six months after placement due, in part, to the 
constriction of flood waters in the channelized section. Reconstruction of 
the channel to its natural geometry (C4) is currently being considered. The 
undersized culverts were replaced with baffled culverts and placed at grade in 
1996, allowing fish to move upstream of stream mile 1.8: _The efficiency of 
the irrigation canal was improved; and its headgate screened in 1997. 

Measures to improve management of riparian grazing are being implemented 
in middle reaches. This project includes cross fencing, implementing 
rotational grazing practices, and planting native shrubs along damaged stream 
banks. 


Fish Populations 

Bear Creek supports an impaired, mixed fasherys Bull trout were absent 
from recent samples, although present historically (FWP, unpublished data) ; 
and YOY bull trout was captured at the mouth in 1996. Fish population 
surveys, made at three locations (RM 1.1, 1.5 and 1.8), show low densities of 
juvenile fish and very low densities of adult fish (Appendix, Exhibit A). 
Densities of rainbow trout ranged from 4.6 to 6.5 fish/100 ft. Brown trout 
densities at stream mile 1.1 were estimated at 2.4 fish/100 ft and. densities 
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Of broecketnout.fromel ss. and,12.0.fish/100,ft. (Appendix, Exhibit. B).. The 
cutthroat trout fishery in Bear Creek appears to be in especially poor shape, 
with only two cutthroat trout recorded in the four sampling locations. 


Blanchard Creek 

Blanchard Creek, a second-order stream, flows 13 miles south and east 
through a glacial landscape of low-rolling, morainal foothills joining the 
Clearwater River at RM 2.9 with base flows ranging from 2 to 4 cfs. 
Commercial timber harvest, livestock grazing, and irrigation are the dominant 
land-use activities in the lower drainage. 

Blanchard Creek was historically dewatered in its lower one mile from 
irrigation withdraw. Fish populations surveys in 1990 indicated this 
dewatering, and associated poor fish passage at headgates for two irrigation 
canals, negatively impacted the fishery. Other problems identified in the 
drainage were road erosion and livestock impacts to the riparian area. 


Restoration objectives 
1) Develop water leases with landowner to obtain minimum instream flows. 
2) Improve access, spawning, and rearing conditions for trout. 
3) Improve recruitment of trout to the Blackfoot River. 


Restoration activities 

Using the Wetted Perimeter method (Nelson 1989), the minimum amount of 
instream flow needed to maintain suitable trout habitat at stream mile 0.1 was 
calculated at 3 to 5 cfs. In 1991, a water lease was negotiated with a 
private land-owner maintaining minimum flows of 3 cfs throughout the 
irrigation season. 

Several fishery improvements have also begun in the drainage. At both 
diversion points, "fish-friendly" structures were fitted with fish ladders. A 
landowner is currently removing a calving facility and spring livestock 
concentration from the streambank of lower Blanchard Creek. Improved 
management. of riparian grazing was initiated by Plum Creek Timber Company and 
the DNRC. Low impact grazing systems are being considered in lower reaches. A 
culvert under Highway 200 was ate modified’in 1992 by the DOT to facilitate 
passage of fish. 


Fish Populations 

Blanchard Creek has both rainbow trout and cutthroat trout dominated 
stream reaches and is a good producer of both species. The transition between 
the two fisheries occurs between stream mile two and three. Blanchard Creek 
also supports low densities of brown trout and brook trout, as well as several 
native non-salmonids in the lower reaches (Appendix, Exhibit A). According to 
local accounts, Blanchard Creek supported bull trout’ as recently as the 
1970's, but none have been reported in recent years. 

Fish populations in lower Blanchard Creek (RM 0.1), in the area of the 


water lease, were monitored from 1990 to 1995 (Figure 45). During this 
period, densities and species richness improved. Total estimated densities of 
rainbow trout increased from 20 fish/100 ft to 52.7 (Appendix, Exhibit C). Of 


these numbers, rainbow trout YOY showed the highest increases from 14.4 to 
40.8 fish/100 ft. Age I+ rainbow trout densities roughly doubled, from 5.6 to 
11.9 fish/100 ft (Figure 46). Brown trout CPUE increased from 0.6 to 2.6. 
Estimated brown trout densities were 4.8 fish/100 ft in September 1995. 
Species richness improved from three species present in 1990 to eight species 
present in 1995 (Appendix, Exhibit A). 

In August 1990, cutthroat trout at stream mile 3.3 had the third highest 
CPUE (27.4) and the highest YOY CPUE (18.7) of any stream sampled in the 
Blackfoot River drainage since 1990. This stream also had the highest rainbow 
trout CPUE in the Blackfoot River drainage at stream mile 1.1; however, this 
number was influenced by an irrigation diversion which seemed to concentrate 
fish. Additional improvements to riparian management, including habitat 
enhancement and low-impact riparian grazing systems, are currently being 
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Figure 45. Fishery Survey Locations in the Blanchard and Elk Creek 
Watersheds, 1990 to 1996" 


considered. 


Chamberlain Creek 

Chamberlain Creek flows north for approximately 10 miles before joining 
the Blackfoot River at RM 44 with a base flow of 2 to 4 cfs. This stream 
generally flows through a confined valley, with a slightly sinuous channel and 
a series of small riffles flowing over cobble substrates and dense instream 
woody debris. The channel is generally stable in upper reaches. Downstream 
of stream mile 4, sections of Chamberlain Creek have been severely altered. 
Beaver wetlands occur at its mouth. 

Chamberlain Creek had an excellent population of westslope cutthroat 
trout at stream mile 3.9; however, immediately below this location barriers to 


fish migration, and poor habitat and stream flow problems severely limited its 
contribution to the Blackfoot River. 
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A survey of fish 
habitat was completed on Number per 100 feet 
Chamberlain Creek in . : 
1990. The habitat survey 
reported a deteriorated 
condition in habitat 
quality with 56% of the 
reaches reported to be 
impaired (Pierce 1991). 
impacts, tor the stream 
included lack of woody 
debris, poor fish passage 
near the mouth, 
dewatering from 
irrigation withdraw, 
livestock impacts, and 
channel altérations from 
Poawenar aan (Prerce 
L997)" Addit vonally,".3,00 Length Class (Inches TL) 
ft of channel had, been 
scarified by heavy 


machinery near the mouth : ‘ wae 
for a pond development in Figure 46. Estimated Densities of Rainbow Trout 


the stream channel. Road in Blanchard Creek, 1990 and 1995. 

drainage problems in the 

Fast and West Forks of Chamberlain Creek contributed excessive sediment to the 
mainstem. 





“fl1990 (41995 





Restoration objective 
1) Restore stream channel to allow fish access from the Blackfoot River. 


2) Improve recruitment of juvenile westslope cutthroat to the Blackfoot 
River. 
3) Maintain fish passage and connectivity of Chamberlain Creek to the 
Blackfoot River. 
Restoration activities 

Restoration projects began in the Chamberlain Creek drainage in 1991. 
Through cooperative efforts, private land owners near the mouth converted from 
flood irrigation to more efficient sprinkler irrigation and consolidated 
irrigation’ Canals Jin 1993." These actions helped consérve water and allowed 
the removal of one fish passage barrier. Habitat for one mile of stream 
(stream mile 0.5 to 1.5) was enhanced by placing large woody debris in the 
channel. The proposed instream pond development was moved to an off-stream 
location and free fish passage maintained. 

In 1996, the (‘Heart-Bar-=Heart” Ranch ‘donated iav3,089 acre-ft water lease 
for instream flow. This lease will allow 50% of the total discharge for 
Chamberlain Creek during the irrigation season for instream flow purposes. 
Basin Creek a small spring creek tributary was restored. Pearson, Creekymthe 
largest tributary to Chamberlain Creek, was reconnected to its historical 
.channel in 1994, in turn reconnecting Pearson Creek to lower Chamberlain 
Creek. This action further increased flows in Chamberlain Creek from 1 cfs at 
base flow to 8 cfs at high flow periods (see Pearson Creek) . 

Plum Creek Timber Company deferred grazing in riparian corridors along 
the mainstem and West Fork of Chamberlain Creek, and took measures to control 
road erosion in the East Fork and West Fork of Chamberlain Creek. Final 
restoration activities, which are scheduled for the 1997 field season, include 
additional measures to conserve water, improving riparian grazing practices, 
limited habitat enhancement work, and eliminating the last human-created fish 
passage barrier .at stream mile 0.7. 


Fish Populations 
Chamberlain Creek supports a cutthroat trout dominated fishery from 


headwaters to its confluence with the Blackfoot River. Angler tag returns of 
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Blackfoot River 
GUGEnTrOde 
recaptured in 
Chamberlain 
Creek and 
movement of 
radio tagged 
MECH rOae “EES 
Chamberlain 
Creek both 
indicate a 
fluvial 
component to the 
fishery (FWP, 
unpublished 
data). 
Chamberlain 
Creek also 
Supports low 
numbers of brown 
trout, rainbow 
trout and brook 
iecbOuUte Bull 
EIMOWNE MiKo 
recorded in 
Chamberlain 
Creek as 
recently as the 
early 1980’s 
(BLM, 
unpublished 
data), but none 
have recorded in 
recent sampling. 





In 1989, Figure 47. Fishery Survey Locations in the Chamberlain 
Chamberlain Creek’ Watershed; (1990. to 1996: 
Creek had the 
highest 


densities of trout of 20 tributaries sampled. However, CPUE for cutthroat 
trout declined in downstream direction from 70.1 (mile 3.8) to 0.5 at stream 
mile 0.1 due to severe stream impacts such as channel alterations, poor fish 
passage and dewatering. 

Following the completion of phase I of the Chamberlain Creek restoration 
effort in 1995, two monitoring stations at stream mile 0.1 and 0.5, which were 
established in 1989, were resurveyed (Figure 47). . At stream mile 0.1, CPUE 
for:.cutthroat! tfroubs (S400 in. To)oincuéased + fnomed 75 prowl. Se4kiogure 46emebut 
remained unchanged at stream mile 0.5. In 1995, both sections held similar 
densities of approximately 30 fish/100 ft indicating populations levels had 
Stabilized. Approximately 60% of the cutthroat trout in both sections were age 
igolus.: CPUES for“ brown trout S470 Line eLLy winereasedviromes70 bomz 5.48 
stream mile 0.1 between 1989 and 1995 (Figure 48). CPUE for both cutthroat and 
brown trout YOY showed a sharp increase between 1989 and 1995 (Appendix, A). 


Dick Creek 

Dick Creek, a second-order stream, flows 7 miles in a southwesterly 
direction, discharging an estimated base flow of 8 to 12 cfs into Monture 
Creek at stream mile 4.0 (Figure 49). This stream flows through low-relief 
moraines and flat sedge meadows. It is basin-fed in upper reaches, but goes 
intermittent in middle reaches from loss of water to alluvium and irrigation. 
In lower reaches, Dick Creek is spring fed and perennial. 

Fish populations in Dick Creek were impaired by dewatering, obstructions 
to passage, channel dredging and losses to irrigation canals. Riparian 
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grazing and a streamside 
feedlot also affected 
habitat. A 1-mile section 
of stream had been dredged 
and mechanically widened to 
20 fits (scarsyandicated, the 
width of the original 
channel averaged five ft. 
This section was a poor 
rearing environment, 
extremely shallow and wide, 
and a formidable path for 
migrating bull trout and 
westslope cutthroat trout. 
Irrigation and grazing 
practices have further Z 
altered habitat, restricting Cutthroat Trout Brown Trout 
passage of fish into } 

tributaries of Dick Creek. Species 


Number per 100 feet 








Restoration objectives 
1) Restore channel 


morphology to improve fish Pigure46.. hLectropishing, Carch (e400. in TI) 
habitat and stream access. per 100 feer. at- mile, 0.1 on Chamberlain,Cre 
2) Improve livestock ek, 1989 and 1995. 


grazing practices along 
stream corridor and 
uplands. 
3) Reestablish 
wetlands. 
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Restoration Activities 

Restoration of Dick 
Creek began in 1993 with 
reconstruction of the 
dredged channel using three 
methods including 
construction of a new 
channel, diversion into old 3,000 
meanders and narrowing of 
some dredged sections. The 
restored E6 channel was 
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Dick Creek channel resulted 
in an increase of 6,050 ft 
of channel length., Further 
improvements to fish habitat 
included the reestablishment of natural clay bottoms, deepening and narrowing 
the channel configuration to fit an E6 channel type, adding woody debris, and 
creating overhanging banks. Riparian vegetation was also transplanted from 
adjacent sites. Additional projects completed in the drainage included: 
constructing water control structures that created wetlands benefitting 
waterfowl (some of which were designed to filter livestock run-off); removing 
a feedlot from the streambank, removing two fish barriers at irrigation 
diversions, hardening stream crossing used by livestock, removing a failing 
stream crossing structure made of logs and earth; and eliminating livestock 
from wetlands and riparian areas by fencing and creating off-stream watering. 


Figure 49. Dick Creek Longitudinal Profile 


Fish Populations 
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The upper portion of Dick Creek is dominated by cutthroat trout. A 
fishery survey at stream mile 8.8 completed in the spring 1992 recorded a CPUE- 
of 20 cutthroat trout, with lower numbers of brook trout (CPUE of 9.0) 
(Appendix, Exhibit A). A mixed fishery, dominated by brook trout and brown 
trout, exists in the lower, spring-fed portion of Dick Creek. Two samples 
taken prior to restoration efforts near the confluence of Dick and Monture 
creeks in May 1992 revealed greater species diversity, although densities were 
generally low and most fish were juveniles. The sample included rainbow trout 
(CPUE 1.9-2.1), brownytrout (CPUE 0.8-1..7)9y brooks t route CeUr a2) mand 
cutthroat trout (CPUE 0.2). Other species present were mountain whitefish, 
longnose sucker, longnose dace and sculpin. Bull trout were historically 
present in lower Dick Creek. 


Dunham Creek 

Dunham Creek, a large second-order tributary to middle Monture Creek, 
flows south 13 miles through an alluviated glacial valley, joining Monture 
Creek at stream mile 11.5. Stream discharge was measured at 32 cfs at stream 
mile 2.5 on July 15, 1996. The land management in the drainage is 
administered by the Lolo National Forest. The channel is composed of 
laterally moving sand, gravel and cobble substrate, with point bars anda 
pool/riffle sequence of habitat in mid- to lower reaches. Portions of the 
stream are unstable with both aggraided and incised reaches. 

The poor condition of the Dunham Creek fishery is a result of altered 
and unstable stream channels caused by poor riparian timber harvest practices 
of the past, dewatering in lower stream reaches, and entrainment of native 
fish into-van irrigation canal? 

The lower half of the Dunham Creek drainage has been logged extensively. 
In a 1.3 mile section from stream mile 3.5 to 4.8, channel alterations 
associated with poor logging practices have damaged the riparian area 
including the loss of stream sinuosity and channel incision. Dunham Creek 
annually dewaters in this section. Possible changes in the channel geometry, 
channel stability and surface\groundwater interaction need further evaluation 
and development of corrective measures. 

An unscreened irrigation canal, located below the spawning area, 
Captures nearly 100% of 
Dunham Creek during the 
latrervhaif of sthe 
irrigation season. In the 
summer 1995, the loss of Number per 100 feet 
juvenile bull trout, . s 
westslope cutthroat trout Cutthroat [-] Bul 
and a spawned, radio-tagged 
bull trout to) this wanal 
were documented.” The loss 
of adult bull troutstoyene 
canal probably eliminates 
most repeat spawning in 
Dunham Creek and limits the 
reproductive potential of 
the population. Although 
the canal reduces downstream 
flows throughout the 
irrigation season, Dunham 
Creek is probably naturally 
intermittent below the 








headgaté’ in Gate fall.“ * dhe | River Mile 
historical success of 
emigration by spawned bull Figure 50. Estimated Densities of Bull and 


trout was probably variable, @uytthroat Trout in Two Sections of Dunham Creek, 
depending from year to year August 1996. 


on water availabiditys, sin 
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some river systems, fish depend on the stochastic occurrence of late-season 
rainstorms to provide passage to perennial sections. If the timing of the out- 
migration is tied to a slight pulse in the hydrograph, temporarily reducing or 
eliminating the amount of water entering the canal during major precipitation 
events may provide enough water for fish to return downstream. 


Restoration objectives 

1) Eliminating the loss of bull trout and westslope cutthroat trout to 
the irrigation canal. 

2) restore habitat and migration corridors. 


Restoration activities 

In 1996, a fish screening project designed to keep all fish from 
entering the canal was initiated at the Dunham Creek Diversion. The project 
includes two main elements: 1) a self-cleaning flat-plate screen similar to 
those described for the North Fork project; and 2) bank stabilization for 300 
ft section of C4 channel immediately above the project site located on the 
Lolo National Forest. 


Fish Populations 
, Historical accounts indicate Dunham Creek and its principle tributary, 


Lodgepole Creek, contained a significant number of spawning fluvial bull 
trout. In 1995, a radio-tagged bull trout from the lower Blackfoot River 
migrated 45 miles to spawn in Dunham Creek. Five other bull trout redds were 
found near the spawning site of the radio-tagged fish, indicating a small 
population still exists. 

Dunham Creek supports an impaired cutthroat trout and' bull trout fishery 
over its entire length, with brook trout present in the lower reach. Four 
fish surveys were made in August 1996, including one survey in Lodgepole 
Creek, a tributary to upper Dunham Creek (Appendix, Exhibit A). The two 
surveys in the middle portion of Dunham Creek (RM 4.2 and 5.5) occurred in 
unstable channels. The upstream survey was in a perennial section with heavy 
bedload deposition. The downstream sample was taken in an incised channel 
that apparently has been mechanically altered. CPUE in both sections was 
extremely low. CPUE in the upper section was 0.3 and 0.3 for cutthroat trout 
and bull trout, respectively. The two bull trout sampled in this section were 
YOY. A two-pass population estimate in the middle section recorded cutthroat 
densities of 0.6 fish/100 ft. No bull trout were sampled. The third survey 
in Dunham Creek occurred in a stable perennial reach located at stream mile 
2.3, 0.5 miles upstream of the Dunham Creek canal (Figure 50). Total 
densities of cutthroat trout in this section were estimated at 9.1 fish/100 ft 
and densities of bull trout >6 in were estimated at 1.3 fish/100 ft. Low 
numbers of brook trout were also present in the sample (Appendix, Exhibit C). 

Bull trout redds were surveyed in lower Dunham Creek in 1995 and 1996; 
Six redds were recorded in each year. 


Elk Creek 

Elk Creek, a third-order tributary, flows 14 miles northwest through a 
mineralized section of the Garnet Mountains before entering the Blackfoot 
River at river mile 28. Its base flow is 4 cfs. Extensive mining, including 
a century of placer mining in the upper drainage, has severely altered the 
channel. This land use, combined with channelization, road construction and 
maintenance activities, and poor drainage problems, continue to contribute 
large amounts of sediment to the stream. 

Sections within the lower 5 miles of Elk Creek riparian corridor have 
been heavily grazed, creating unstable banks. According to local accounts, 
one mile of channel, from stream mile 1.8 to 2.8, was moved from its original 
location for irrigation in the 1940’s. The channel was placed in the upland 
along the valley wall in glacial lake sediments of a clay type material. The 
result was vertical channel incision up to 10 ft that produced steep, highly 
erodible banks. The amount of stream channel sediment in this section was as 
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much as 900% greater than an upstream control section (BLM, unpublished data). 

Water temperatures have been monitored at three sites in Elk Creek since 
1994 (Figure 51). Average temperatures at the Sunset Hill Road site, RM 3.0, 
remained below 57°F and maximum temperatures here rarely exceeded 70°F. 
Average temperatures increased 3 to 4°F at the two downstream monitoring sites 
at Highway 200 and near the mouth (RM 1.1 and 0.1, respectively). While 
average temperatures at these sites remained below 61°F, large daily 
fluctuations in temperature occurred. Maximum temperatures at these sites 
during summer months were commonly >70°F. Large daily water temperature 
fluctuations are stressful for fish, especially trout. 


Restoration objectives 
1) Restore access from the Blackfoot River for spawning westslope 


cutthroat: trout, bull: trout A rainbow sGrout, ands baown treur. 
2) Eliminate significant sources of sediment. 
3) Improve management of livestock grazing. 


Restoration activities 

Restoration efforts at two locations in Elk Creek began in 1992. “An 
upstream project occurred at stream mile 12.2. This project, directed by the 
BLM, reconstructed a B4 channel in an area severely impacted by dredge and 
placer mining,;.,.,in the wlower portion) of ather creek (RM say Owe so) ae a 
efforts focused on reconstructing an 8,581 foot section of E4 channel, moving 
mature willows from adjacent areas, and adding large woody debris to the 
channel. The former channel was filled, recontoured and seeded. A deferred 
rest-rotation grazing system was initiated, with cross-fencing of riparian 
pastures and offstream watering sites. Further improvements to the management 
of riparian areas are currently being considered on private land in the lower 
4.0 miles of stream. Changes in stream profile in both project areas are 
being monitored. 


Fish Populations 

Elk Creek supports a fishery dominated by rainbow trout in lower reaches 
and cutthroat trout and brook trout in upper, reaches. .The transition between 
the two fisheries occurs between stream mile 3 and 5. No bull trout have been 
sampled in Elk Creek, although they historically occurred here. 

Six survey sections have been established in Elk Creek (RM 0.1, 1.1, 

2 Sep ho 4g. 6s aNGwL2. 2). 4 Lower, Secrionsr (RM (Oecd ides daa ao Oman ae Gower 
established in 1991 to provide baseline for channel reconstructions. These 
sections were duplicated after the projects were completed; two more sections 
were established in the newly constructed channels (RM 2.3, 12.2). 

The species composition and density of trout in Elk Creek varies 
greatly. In 1991, estimated densities of rainbow trout in lower Elk Creek 
increased from 5 fish/100 ft at stream mile 0.1 to 56 fish/100 ft at stream 
mile 3.0 (Figure 52). In 1996 we found relatively no change in densities of 
rainbow at stream mile 0.1, but a decline in the fishery at stream mile 3.0. 
At river mile 3.0, brook trout densities have shown a significant decline from 
27.8 to 1.6 fish/100 ft between 1991 and 1996. Rainbow trout also declined 
from,41..7; to, 10.4) £ish/L0o0-ft (Appendix iaabwitod ta). 

At stream mile. 4.3:in 1991 the CPUE was. 0.8.for brook, trout. and 1.3,foxr 
rainbow trout. At stream mile 4.6 in 1996 the CPUE was dominated by brook 
trout with 43.8, followed by cutthroat trout with 10.5 and rainbow trout with 
5 alae 

At. stream mile 2.3, ,theCPUE) ‘fon srainboweLroul, Limpnoveaw none justi 


1995 to 6.3 in 1996 (Appendix, Exhibit C). Six species were recorded in the 
sample including brook trout, brown trout, sculpins, longnose sucker, rainbow 
trout and cutthroat trout (possible: rainbow hybrids). The density of sculpins 


was high, with multiple age classes present one year post channel 
construction. 

Brook trout was the only species found at RM 12.2 in 1996, with a CPUE 
Of, mie ge La /00 eet... 


Grentier Spring Creek 

Grentier Creek 
is a small spring fed 
tributary. to the 
Blackfoot. River. It 
enters the upper 
Blackfoot River at 
mile 108, one mile 
S0ugn,Of bincoln. AsiBe 
perennial section of 
the spring creek is 
lL 2 jmiles ing Length. 
The stream originates 
on the Grentier ranch 
from a series of 
spring ponds and 
seeps. 

Past livestock 
grazing practices not 
sensitive to healthy 
stream banks and 
stream channel have 
reduced the overall 
quality and quantity 
of habitat in Grentier 
Spring Creek." This 
stream is primarily a 
groundwater fed 
system, lacking 
flushing flows, except 
below the mouth of 
Poormany Creek .47 in 
addition the channel 
is located in glacial 
outwash gravels with 
only. Limnacearcop, ‘sor 1}. 
Without channel 
maintenance via 
flushing flows, the 
cleansing and recovery 
of the middle and 
upper reaches may take 
considerable time if 
left to natural 
processes. . The 
outwash gravels when 
and where exposed by 
the loss of top soils 
will take decades to 
re-establish good 
riparian vegetation 
and Sstruccure, 


Restoration objectives 
1) Restore 
habitat in stream 
channels between 
spring pond areas for 


spawning, holding, and 
rearing of fish. 
2) Deepen 
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Figure 51. Summary of Water Temperature Monitoring at 
3 Locations on Elk Creek, (Top) Sunset Hill Road, 


Highway 200, (Botton) Mouth. 
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Grentier Spring 0.1 1.1 2.3 3.0 
Creek was the first 
“large” stream Location (river mile) 
restoration project 
implemented in the 
Blackfoot River drainage Pa 
as part of the 1990's Figure 52. Electrofishing Catch per 100 feet at 6 
Blackfoot River fishery LOGAELONS) Ong hl kmUreck; 11951 sana 13996" 


Project... «initia tawork 
was completed in the spring of 1991 on the upper reaches of the system. 
Additional entries have occurred to complete lower system work along with 
fine-tuning and corrective actions on some of our initial efforts. Stream 
channel restoration was completed on 1.1 mile of channel. Most of the 
activity involved narrowing the channel, constructing pools, and planting bank 
vegetation. All five ponds were deepened in limited areas, and permanent 
cover added. Permanent fish ladder/grade stabilizing structures were placed 
on four of the ponds. A permanent outlet for the fifth pond is scheduled for 
construction.in the springort, 1997. One of the ymajor chaldenges oF «ie wor ka 
was the disposal of large quantities of dredged gravels out of visual sight 
and in a manner that was fully reclaimable to pasture/hayland. We also 
developed low impact methods of moving heavy equipment in and around the 
riparian areas. 

This project provided valuable lessons in construction and planning 
related activities for the major stream restoration efforts that followed. 

Most funding for the project came from the landowners on the creek, but 
some funds came from the BBCTU, FWS, and FWP. 


Fish Populations 
Grentier Spring Creek is predominately a brown trout fishery with low 


numbers of large fish. The system also has good numbers of brook trout 
present and very low numbers of cutthroat trout present.” According to 
landowner accounts, the spring creek historically supported bull and cutthroat 
Eroute 

A population survey was undertaken in Grentier Spring Creek 2 years 
after initial habitat enhancement. Density estimates were obtained for brook 
trout and brown trout. Brook trout densities were 57.0 and 5.4 fish/100 ft 
for YOY and age 1 plus fish, respectively. Brown trout densities were 53.1 
and 7.8 fish/100 ft for YOY and age 1 plus fish. The CPUE for brook and brown 
trout ranked third and fourth for the Blackfoot River drainage between 1990 
and 1996 (Appendix, Exhibit A). 

An attempt to establish westslope cutthroat in the upper most pond was 
attempted by removal of competing brook and brown trout with electrofishing 
gear and the introduction of cutthroat trout from nearby Humbug Creek. Humbug 
Creek is the origin of the Grentier Spring Creek, water but direct surface 
connection no longer exists between the two. A screen was placed at the 
outlet of the pond to prevent upstream movement of fish back into the pond. 
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The screening appears to have failed and the results of the introduction have 
not yet been evaluated. 


Hoyt Creek 

Hoyt Creek, a small spring creek tributary to lower Dick Creek, 
originates from alluvial aquifers located immediately north of Ovando. Hoyt 
Creek flows four miles in a northwest direction through agricultural ranch 
lands. The topography of the area consists of knob-and-kettle terrain, The 
base flow of Hoyt Creek is estimated at 2 to 3 cfs. The stream loses water to 
four irrigation canals and receives water from two return-flow channels. 
Water temperature can exceed 70°F in lower reaches. The stream flows through 
several culverts, some of which are set above stream base level and contribute 
to stream widening and sediment deposition. 

Once Hoyt Creek enters hay meadows and pasture lands, woody riparian 
vegetation becomes sparse. Near the mouth, gradient increases slightly and a 
small cold spring enters. Both improve habitat conditions for small fish. 


Restoration objectives 
1) Improve habitat suitable for all salmonids in system. 


Restoration activities 

Cross fencing and offstream watering areas area being developed. Six 
culverts have been pulled on the stream and replaced with bridges, improving 
fish passage and reducing levels of sediment. Two diversion structures have 
been modified in order to allow better passage for fish and restore natural 
stream grades at the diversion locations. 


Fish Populations 

Three fishery survey sections were seeabitietcd in July 1992. An upstream 
section was established near the source, a middle section at Highway 200 anda 
third section near the mouth. The upstream sample revealed a resident brook 
trout fishery with CPUE of 14.5. No other fish species were found. No fish 
were found in the middle section. The mouth section samples revealed a mixed 
fishery of brook trout (CPUE 11.0), rainbow trout (CPUE of 6.0), whitefish 
(CPUE of 5.0), brown trout (CPUE 1.0), cutthroat trout and longnose sucker 
(both with CPUE of 0.5). All rainbow, brown and cutthroat trout were juvenile 
fish, including YOY brown trout and rainbow trout. 


Kleinschmidt Creek 

Kleinschmidt Creek is a 2.6 mile spring creek that joins lower Rock 
Creek at stream mile 0.1. This stream drains the southern portion of 
Kleinschmidt Flat, and flows west before joining Rock Creek. The habitat was 
recorded as deteriorated in 1991 (Pierce 1991). Kleinschmidt Creek has a 
history of intensive riparian grazing. Woody riparian vegetation was scarce, 
resulting in lack of instream woody debris, undercut banks and instream cover. 
A series of rock dams also raised the base level at several locations, forming 
a stair-stepped appearance with long flat pools separated by short sections of 
over-widened, high-gradient stream. Rock dams increase water velocities in 
the near bank, further widening the channel, and caused deposition of fine 
sediment over its gravel base. 


Restoration objectives 
1) Restore stream channel morphology for habitat for all life 
stages of trout. 
2) Increase recruitment of trout to the Blackfoot River. 


Restoration activities 

In 1991, a 1,200 foot section of lower Kleinschmidt Creek was the focus 
of a fishery restoration effort. The project included reconstructing the 
channel and enhancing fish habitat. Rock dams were removed, allowing the 
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stream to reestablish natural meander patterns and expose underlying gravel. 
Pools were also excavated and woody debris added to outside stream bends. 
Shrubs and conifers, including mature stocks, were transplanted from an 
adjacent site to accelerate recovery of thevriparian area- 


Fish Populations 
Kleinschmidt Creek supports brown trout, with lower numbers of rainbow 


trout, . brook trout fand cutthroat trout 8 According tormhisterrcalvacceunts, 
this stream supported bull trout. According to landowner observations, the 
resident brown trout fishery has improved since restoration activities, and 
reproduction ig occurning =» 21n “thespno) ech earea: 

Pre- and post-project fish surveys were taken in the lowermost portion 
of the project area. »CPUE for -YOY brown trout increasedsirom 10,anti989.toy72 
in 1994, three years after project completion. This CPUE for YOY the highest 
recorded in the Blackfoot River drainage. CPUE for rainbow trout increased 
from!0.4 to; 12 duningyethis sametperiod: “A populabion survey elor YOY win 71994 
estimated densities at 275 fish/100 ft and 16 fish/100 ft for brown trout and 
rainbow trout, respectively. This survey also recorded very. low numbers) or 
age 1 plus fish, indicating emigration and/or high mortality of juvenile fish. 


Nevada Creek 

Nevada Creek is a major tributary to the Blackfoot River at RM 67.8. It 
flows through a wide valley comprised of alluvial outwash in it’s lower 12 
miles (Figure 54). Historically, this reach was probably a beaver wetland 
complex but has now been converted to hay/grazing meadows maintained through 
active control of beaver. The channel is predominately an E6 channel type 
with some C3 near the mouth. Nevada Creek contributes a significant amount of 
water to the overall stream flow of the Blackfoot River during low flow 
periods. Stream flow of Nevada Creek in November of 1989 was 43.8 cfs at the 
mouth, equivalent to 39.7 % of the Blackfoot River flow. Unfortunately 
impaired water quality in Nevada Creek including: high temperatures, high 
nutrient loading, and high levels of sediment decrease, rather than enhance, 
water quality in the Blackfoot River. The fishery is dominated by non-game 
species that are more tolerant to the impaired conditions than trout. 
Historical accounts of the Nevada Creek fishery indicate a highly productive 
system with large native fish species being common. 

After leaving the wide valley upstream of RM 12, Nevada Creek enters a 
narrower alluvial valley before entering Nevada Reservoir at RM 31.7. Nevada 
Reservoir was built in 1938. 

Management of water releases from Nevada Reservoir appears to have been 
a Significant contributor to unstable channel and impaired fishery conditions 
in Nevada Creek. Annual dewatering of the stream channel in July, coupled 
with alteration of the bankfull discharge create a very unstable environment 
in which fish have to survive. The stream channel is a degraded E channel 
type, with characteristics of C and F channels that subjects this channel and 
it’s banks to extreme high erosion potential. The addition of grazing animals 
to the over-steepened banks during bank-wet seasons accelerates erosion and 
mass-wasting of the banks. 

Upstream of Nevada Reservoir the stream gradient increases markedly. 
The stream channel is predominately a C3 type with generally improving bank 
conditions. A trout fishery reappears, with brook trout dominating reaches 
immediately upstream of the reservoir and westslope cutthroat in the 
headwaters. 

A riparian inventory of Nevada Creek was conducted below the reservoir 
using methods developed by the Bureau of Land Management and Montana Riparian 
and Wetland Association (Fitzgerald 1996). Objectives of this study were to 
assess and map the riparian health of lower Nevada Creek by management unit. 
Management units were based on land ownership, and management changes within 
individual ranches. Indices of overall riparian health were generated for 
each unit using measurements of vegetation, soils, geology, hydrology and 
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stream banks. Results indicated 53% of the riparian zone was "at risk", 46% 
was “unhealthy” and 1% “healthy”. In general, Nevada Creek below the reservoir 
had a lower health rating than areas near the mouth due to the lack of shrubs 
along the bank, minimal deep-binding root masses and lateral erosion of 80% of 
stream banks (Fitzgerald 1996). This information will aid setting priorities 
for restoration projects and will provide baseline conditions to monitor 
improvements. Copies of this report are available at the Conservation 
District and NRCS. 

Water temperatures have been recorded at four locations in Nevada Creek 
Since 1994 (Appendix, Exhibit G). During the irrigation season, Nevada Creek 
Reservoir reduced average stream temperature immediately below the reservoir; 
maximum temperatures recorded at a station here remained <70°F. Average 
summer temperatures increased up to 8°F between this station and the next 
Station, located upstream of the Douglas Creek confluence; summer maximum 
temperatures here exceed 70°F. Douglas Creek caused average and maximum 
temperatures in Nevada Creek at a station immediately downstream of the 
confluence to further increase 2°F and 9°F, respectively. Water temperatures 
remained high downstream to the confluence with the Blackfoot River. Nevada 
Creek appears to influence water temperature in the Blackfoot River: August 
average temperatures at a monitoring station 7.5 miles downstream of the 
confluence averaged 2°F warmer than a station 3.4 miles upstream of the 
gonriuence. 


Restoration needs 

Nevada Creek has been identified as a major source of non-point 
pollution to the Blackfoot River (Ingman at al. 1990). Water temperatures in 
it exceed 79.4°F. Nevada Creek has high levels of suspended organic 
sediments, and very low densities of trout (Ingman et al. 1990, Peters 1990, 
Rothrock 1996). The management of water releases from Nevada Reservoir needs 
to be addressed to alleviate both stream channel degradation and fishery 
impairment below the reservoir. The reservoir’s primary purpose is for 
storage of irrigation water and serves several agricultural producers with 
water. We suspect that solutions can be found to the above mentioned problems 
to the benefit of all water users, landowners along Nevada Creek, and the 
fishery resource. 


Restoration objective 
1) Restore water quality and fish habitat to levels suitable for trout. 


Restoration activities 

In 1990, the Nevada Creek Watershed Improvement Project began with the 
North Powell Conservation District coordinating contacts and projects on 
private ranch lands. Restoration of non-point pollution will require long- 
term efforts, but can be accomplished with landowner cooperation. EPA 319 
Non-Point Pollution Source Program has provided the bulk of funds used to 
improve land-use, water quality and reservoir management. By 1996, 12 
livestock producers have developed plans to improve grazing systems. The FWP 
has supported this effort by coordinating assessments of riparian health, 
supporting additional funding to NRCS programs directed toward these 
activities and by collecting baseline data on water temperature and fish 
populations. 


Fish Populations : 
Fish populations were sampled in 11 sections of Nevada Creek from 1990 


to 1996 (Figure 53). Only one brown trout was sampled in four shocking 
sections totaling 21,484 ft of sampled stream in the lower 31 miles of Nevada 
Creek (Appendix, Exhibit A). Largescale suckers and longnose suckers were the 


most abundant species in this section of stream. The sampled densities of 
these species were the highest recorded in any tributary stream to the 
Blackfoot River in six years of sampling. Rainbow trout were present .in low 
densities ranging from 0.2 to 0.8 fish/100 ft, but only in samples located 
immediately downstream of Nevada Reservoir. These fish had likely moved from 
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Figure 53. Fishery Survey Locations for Nevada Creek and 13 other Tributaries 
in the surrounding area: 


the résexvoir: 

Five sections above Nevada Reservoir, (RM 31 to 42.1), were sampled in 
1996; four of these sections duplicated sites sampled in 1957 (Appendix, 
Exhibit A). \oIn, the 1957> samples, cutthroat trout were present) at RMAs 3iys3, 
and 40.8 and bull trout were present at RM’s 33 and 40.8. A 19 inch bull 
trout was sampled at RM 40.8; the size of this fish suggests it was fluvial. 
In the 1996 samples, brook trout were the most abundant salmonid, with 
estimated densities of 2.0 to 11.3 fish/100 ft, but were not present in the 
upstream-most sample at RM 42.1. Cutthroat trout were present (1.0 to 4.4 
fish/100 ft) in the upper two sections at RM’s 40.8 and 42.1, and no longer 
present in samples at RM’s 31 and 33. No bull trout were sampled in any 
sections in 1996. 

Nine tributaries to Nevada Creek have been sampled by the Helena 
National Forest since 1988. .Of these nine, all contained ‘cutthroat trout and 
Six contained no other trout species. Some of these populations were 
hybridized with rainbow trout and possibly Yellowstone cutthroat trout (L. 
Walsh, Helena National Forest personal communication). 
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Nevada Spring Creek 

Nevada Spring Creek, located on the eastern edge of the lower Nevada 
Creek valley, flows from a single-source artesian aquifer with a constant 
summertime flow of 10 to 11 cfs. At the spring source, summer temperatures 
range from 44 to 45°F. Immediately below the source, Nevada Spring Creek 
enters the alluvial plain of the lower Nevada Valley where stream gradient 
quickly drops and the stream assumes a meandering course for 3.2 miles before 
entering Nevada Creek at stream mile 6.2. 

A habitat survey conducted for Nevada Spring Creek in 1990 reported a 
deteriorated condition. Beginning 0.6 miles below the source Nevada Spring 
Creek stream width increases from an average of 29 ft to 57 ft in middle 
reaches. The survey reported a wide, shallow, heavily silted stream with poor 
stream bank conditions. Substrate quality was poor due to excessive sediment, 
except immediately below the spring source. In lower reaches, limiting 
factors included lack of spawning areas, inadequate pools, riffles and 
undercut banks (Pierce 1991). An inventory rated riparian heath of Nevada 
Spring Creek as “unhealthy” over the entire length (Fitzgerald 1996). 
Temperature Studies in lower stream reaches indicate summertime stream 
temperatures elevated beyond levels considered optimal for trout. Poor 
habitat quality severely limits reproduction, recruitment of adult fish able 
to inhabit downstream reaches of the stream. 

Nevada Spring Creek is one of our highest priority streams for 
réstoration in the Blackfoot River. It has the potential to 1) significantly 
improve fish recruitment in a recruitment poor reach of the Blackfoot River; 
and 2) significantly decrease water temperatures in the Blackfoot River during 
the summer low flows period. 


Restoration objective 
1)Restore habitat suitable for cold water trout fishery. 


Restoration activities 

In 1990, -habitat restoration project was developed for a 0.75 mile 
section of ithe: spring, creek. The project included fencing livestock from the 
stream, planting willows in the riparian area, and installing woody debris in 
the stream. Conifer bundles were placed along the inside of stream bends to 
force the deposition of sediment and speed the process of stream narrowing. 


Fish Populations 
Fishery surveys in Number per 100 feet 
1990 recorded a brown An - an 2 ee 
trout dominated fishery es Hl 1990 (1994 
in upper reaches, with 
low numbers of westslope 
cutthreae henout; 
largescale sucker and 
sculpins also present. 
Cutthroat trout in Nevada 
Spring Creek originate 
From Wasson Creek. 
Multiple size classes of 
brown trout were present, 
but poorly represented in 
the upper spring creek. 





i Gs ea / 7 oe 77/7 
Shs a re Le RS WY Gy i Y 1 Se es SA 





YOY brown trout were < 4.0 > 4.0 
captured in the upper 
spring creek, indicated Length Class (inches TL) 


successful reproduction 


in this) areal Salmenaids ie 
were absent from samples Figure 54. Estimated Densities of Brown Trout for 


taken in lower Nevada Nevada Spring Creek, 1990 and 1994. 
Spring Creek. 
Pre- and post- bpeatment surveys (from 1990 through 1994) occurred in the 
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project area near the spring source (Figure 54). During this monitoring 
period, densities of YOY and age 1 plus brown trout showed a significant 
increase. YOY densities increased from 1.1 to 15.8 fish/100 ft, while age 1 
plus brown trout numbers improved from 0.7 to 5.4 fish/100 ft. Spawning 
surveys for brown trout showed a significant increase in spawning activity 
post-treatment. Redd numbers increased from none in 1990 to 51 in 1993. 


Pearson Creek 

Pearson Creek, a second-order tributary to lower Chamberlain Creek, 
originates in the Garnet Mountains and flows north 9 miles, joining 
Chamberlain Creek at stream mile 0.2. This stream is a confined and high- 
gradient, flowing through a series of plunge, step and lateral pools in its 
mid- to upper reaches. In lower reaches, gradient drops quickly as the stream 
enters the high river terrace. Upon leaving the mountains, the lower reach of 
Pearson Creek skirts the northern edge of a foothill/terrace interface. In 
this reach, Pearson Creek flows through beaver-created wetlands and mixed 
coniferous forest. The lower section of Pearson Creek was removed from its 
natural channel and channelized for irrigation. As a result, the lowermost 
portions of the creek dissipated into a sedge meadow before entering the 
Blackfoot River, isolating resident trout while inhibiting tributary access of 
fiwialaereh: 


Restoration objectives 
1) Reclaim the original channel “ang, return therstreamsto ue. 
2) Restore access to the Blackfoot River for westslope cutthroat trout. 
3) Increase stream flow in lower Chamberlain Creek to attract spawning 
isGOU crs 


Restoration activities 

Lower Pearson Creek was returned to its historic channel and reconnected 
to Chamberlain Creek in 1994. To restore the habitat in this portion of the 
stream, woody debris was added to the channel and mature riparian shrubs were 
transplanted to the stream banks. Other major elements to this project were 
1) restoring Basin Creek, a degraded tributary to the historical channel of 
lower Pearson Creek; and 2) restoring an instream, nine-acre wetland located 
500 ft above the Pearson Creek confluence, and 3) fitting fish passage 
facilities at the wetland berm. ' 

Upstream from the Basin Creek confluence, restoration efforts consisted 
of constructing three segments of an E4 channel type and connecting these to 
existing segments of historical channel. Woody debris was also placed in the 
channel and vegetation planted to stabilize streambanks. Changes to the 
management of riparian grazing in the lower 2 miles were also made, including 
fencing one mile of stream and planting native shrubs. In mid- to upper 
reaches of Pearson Creek, Plum Creek Timber Company has deferred grazing on 
their properties. Further cooperative enhancement measures are now being 
considered in the middle section of Pearson Creek. 

In 1996, the same landowner who donated the Chamberlain Creek water 
lease, donated a separate water lease for the entire Pearson Creek flow. This 
water lease ranges from a base flow of one cfs to eight during runoff periods. 


Fish Populations 

In September 1991, the fishery in the lower 1.5 miles of the existing 
Pearson Creek was surveyed. CPUE for cutthroat trout was 14 at RM 1.6; but 
dropped to less than 1 fish in the channelized lower portion of Pearson Creek. 
Genetic sampling shows cutthroat trout in lower Pearson Creek have a slight 
degree of hybridization (Leary 1994). The downstream movement of emigrating 
cutthroat trout has been documented in the newly reconstructed channel. A 
cutthroat fishery is developing in the wetland area below the Basin Creek 
Spring source. 
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Rock Creek 

Rock Creek, the main tributary to the lower North Fork of the Blackfoot 
River, is formed by the confluence of Salmon and Dry creeks on the 
northeastern edge of Kleinschmidt Flat. This stream flows 8.2 miles ina 
south-westerly direction, joining the North Fork of the Blackfoot River at RM 
6 2 Ce tllow measured 534 cts on. July, 24,1989... Kleinschmidt, Creek. joins 
Rock Creek immediately upstream of the North Fork junction. Rock Creek 
occupies a channel historically formed by a braided glacial outwash stream. 
UppermRock €réektskirts the foothills on eastenn,.edge,of Kleinschmidt, Flat (RM 
5 to 8) before entering the Flat where it losses water to alluvium and 
irrigation. In the lower portion of Kleinschmidt Flat, groundwater surfaces, 
forming the spring creek portion of Rock Creek. 

Rock Creek is in degraded condition, except in areas where habitat 
restoration has recently occurred. Under natural conditions, the Rock Creek 
channel type is generally stable if well vegetated, unless stream banks are 
damaged. Groundwater inflows and saturated streambanks in this channel type 
increase sensitivity to bank damage. 

A habitat survey was completed in 1990 on the lower 1.4 miles of stream 
(Pierce 1991). This survey recorded a shallow, wide stream. Lack of pools 
and instream cover, dewatered sections, barriers to fish passage, and loss of 
woody riparian vegetation were factors limiting the fishery. Irrigation 
practices, Wirragatien diversion structures, .culvertecrossings,.,livestock 
grazing, tilling streambanks and riparian timber harvest all contributed to 
the poor condition of the stream, 

In 1994, another habitat inventory was completed from RM 1.4 to 8.2. 
The condition of the stream and riparian area in this section was severely 
degraded, being extremely wide and shallow. Livestock had sheared wet banks. 
Logging has also impacted the stream channel, as evidenced by the lack of 
instream woody debris and mature riparian trees. A representative cross 
section profile of the channel at mile 3.7 had a base flow wetted width of 35 
ft and a maximum depth of 6 in. According to our measurements, normal 
bankfull channel width and depth for this channel type (E5) are 8 ft and 18 
in, .respectively. 


Restoration objectives 
1) Remove barriers to fish migration. 
2) Restore natural stream morphology to improve rearing and spawning 
habitat for all fish using the system. 


Restoration activities 

High potential for improved fisheries through restoration anda 
motivated landowner provided the catalyst for a comprehensive restoration 
project on lower Rock Creek. Restoration activities began in the lower 1.2 
miles of Rock Creek in 1990. Six barriers to fish passage (culverts, dams and 
diversions) were removed and more efficient diversion structures created at 
two headgates. Conversion from flood to sprinkler irrigation was made, 
improving water management and conservation, and allowing increased stream 
flows in 900 ft of channel. Stream habitat was enhanced by narrowing the 
channel, adding woody debris and planting riparian shrubs and conifers over 
the entire length of the project. Management of livestock grazing in riparian 
areas has improved. 

At the upper end of Rock Creek, a 1.8 mile habitat restoration and 
enhancement effort (RM 6.4 to 8.2) was undertaken beginning at the confluence 
of Dry and Salmon creeks in 1996. The project focused on restoring stream 
dimensions and habitat features to E4 and E6 channel types. This and 
adjoining downstream projects include improved riparian grazing management 
using deferred and rotational grazing systems for three miles of upper Rock 
Creek. Changes to riparian management also include developing offstream 
watering sites, improving livestock fords and planting riparian shrubs. 

Water conservation measures are now being considered in the Salmon 
Creek drainage which if implemented should improve stream flows in Rock Creek. 
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Fish Populations 

The fishery in Rock Creek is dominated by rainbow trout and brown trout, 
with low numbers of brook trout and very low numbers of cutthroat trout and 
bull trout in lower reaches. The relative abundance of cutthroat trout and 
brook trout increases in the upstream direction (Appendix, Exhibit A). Rock 
Creek historically supported spawning migrations of bull trout and cutthroat 
trout, and also was a migration corridor between the North Fork Blackfoot 
River and the Coopers Lake and upper Dry Creek drainages. 

Baseline fishery information was collected in four sections of lower 
Rock Creek’ in.1989 -(Péters 1990) 7° In 1994*>:the same” seet ons) weremresurveyed . 
Survey results showed an increasing abundance of rainbow trout, brown trout 
and brook trout, in all sections. “Juvenite bull’ trout, “absent trom the 1989 
Survey, were present in very low numbers in the upper portion of the project 
aréa in 1994. 

Pre- and post-project population surveys were made at RM 0.7 in 1990 and 
1994. The survey section was located in a channel segment with a history of 
dewatering and was upstream of three barriers to fish passage. Densities of 
YOY brown trout increased significantly from 6.4 to 42.9 fish/100 ft from 1990 
to 1994.. Brown trout one year of age and older increased from 0.0. to 2%3 
fish/100 ft. Rainbow trout one year of age and older also increased from 0.6 
to 1:9" fishn/100 ft. (Appendix) SExnibitevC)"sASePUE for TOY retnboweereue sat 
this location was 0.2 in 1990 compared to 26/1 in’1994.* Asmature 20 inch bull 
trout moved into lower Rock Creek in 1994 and occupied the upstream pool of 
the project area from early to mid-summer. This fish could not ascend further 
due to an extremely shallow channel immediately upstream of the project area. 
The timing of entry into Rock Creek by this fish may indicate the migratory 
life-history form still exists in the upper drainage. 

Two other baseline population surveys were completed in two future 
project areas (RM 6.4 and 7.5) during summer 1996. These samples were taken 
in sections heavily damaged by livestock; riparian vegetation and fish habitat 
were in poor condition. Brook trout > 4.0 in. TL were the most abundant trout 
with an estimated density of 3.6 to 7.0 fish/100 ft. Cutthroat trout were 
present in low numbers: densities of YOY ranged from 0.0 to 1.5 fish/100, and 
age 1 plus’ from 0.2atosl.. Wiifashy7 100 tt Appendix, sExhibit Cy. 


Salmon Creek 

Salmon Creek, the outlet stream to Coopers Lake, flows 1.7 miles to its 
union with Dry Creek; the confluence of these streams forms. Rock, Creeks 
Salmon Creek contributes the majority of the upper Rock Creek discharge during 
base flow periods. -Coopéers’ hake'’1s"a"300-acre* oligotrophic, glactaliy=formed 
lake. Due to natural regulation of flow from the surface of the lake, Salmon 
Creek maintains fairly stable flows, very clean substrate, low turbidity and 
low levels of nutrients. Immediately downstream of the outlet, Salmon Creek 
enters a steep, heavily forested canyon where it cascades through confined 
step/pool series of boulders and cobble. Gradient drops quickly at the 
mountain-Kleinschmidt Flat interface. Salmon Creek enters Spawn Lake, a small 
irrigation reservoir. Downstream of Spawn Lake, Salmon Creek is an impaired 
low gradient, slightly sinuous, meadow stream with gravel substrate. Stream 
flow measured 32.9 cfs at Spawn Lake on June 22, 1995. 

The fishery in Salmon Creek is impaired due to poor fish passage, losses 
of fish to irrigation canals, dewatering of the stream channel, channel 
alterations and past streamside management. The Spawn Lake outlet structure 
regulates irrigation withdraw from Spawn Lake and prevents the upstream 
movement of fish. One quarter mile downstream of Spawn Lake, another 
irrigation canal diverts additional flow from the stream. This diversion 
structure also inhibits the upstream movement of fish. Both diversions 
entrain fish. During the month of June, these diversion take 13 to 19 cfs 
from the stream to irrigate approximately 410 acres, 60% with sprinklers. 

Habitat in lower Salmon Creek has been impacted by alterations to the 
channel and past land-use practices. Lack of instream woody debris has 
reduced habitat complexity. Rock dams exist, creating a widened channel, 
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Simplifying habitat, and causing deposition of fine sediment. A corral 
adjacent to the stream has damaged the streambank and contributed sediment and 
animal waste to the stream. A 2,000 foot section of middle Salmon Creek also 
was channelized, creating a linear, uniform stream lacking habitat features. 


Restoration objectives 
1) Restore natural stream channel morphology to improve spawning and 


rearing habitat for trout. 
2) Restore migration corridors for native fish. 
3)* Improve, recruitment of trout) tothe Blackfoot, River. 


Restoration activities 

In 1996;na Denil fish, ladder. was.fitted,to,the, outlet structure. of.Spawn 
Lake. A comprehensive fishery improvement project, including more fish 
passage facilities, habitat enhancement, increased stream flows and changes to 
streamside management has been developed and is scheduled for implementation 
during the 1997 field season (Appendix, Exhibit F). 


Fish Populations 
The Salmon Creek system supports brook trout and low densities of 


cutthroat trout and bull trout. Three sampling sections were established on 
Salmon Creek and two established in irrigation canals. Sections in the stream 
were located downstream of the outlet to Coopers Lake, downstream of Spawn 
Lake, and in the channelized reach near the confluence of Salmon and Dry 
creeks. Brook trout: 

>. 38" cutthroat? trou 

in lower numbers. Cutthroat trout YOY were sampled downstream of Coopers Lake 
and juvenile bull trout were found immediately downstream of Spawn Lake. 
Longnose dace, sculpins and crayfish were common throughout the system. Among 
all samples, the highest CPUE rates were recorded in the irrigation canals 
(Appendix, Exhibit A). 


Shanley Creek 

Shanley Creek, a second-order tributary to Cottonwood Creek, flows south 
nine miles through forested mountains and low-relief knob-and-kettle 
topography, including alluvial outwash. It enters Cottonwood Creek at RM 5.6. 
Base flow measured 2.0 cfs on November 13, 1991. Land use in the drainage 
consists primarily of timber harvest in mid- to upper portions, and livestock 
grazing and hay production in mid- to lower portions. The lower two miles of 
Shanley Creek flows through land managed by the Bandy Experimental Ranch, 
owned by the Montana University system. 

Three irrigation diversions and one irrigation pump pull water from the 
lower 1.6 miles of Shanley Creek. Two of these diversions entrain fish. The 
harvest of riparian timber has reduced recruitment of large woody debris to 
the channel, simplifying habitat. Livestock grazing has also damaged 
streambanks and caused sediment to accumulate in portions of lower stream 
reaches. Bollman (1996) reported moderate impairment of macroinvertebrate 
community in the lower reach. 


Restoration objectives 
1) Restore habitat for all fish species. 
2) Restore migration corridors for native species. 
3) Reduce loses of fish to irrigation canals. 


Restoration activities 

The University of Montana, Montana State University, FWP, and FWS are 
cooperating on two projects to improve riparian areas and fisheries on the 
Bandy Experimental Ranch. An exclosure fence was constructed on the lower 0.5 
miles of Shanley Creek in 1994 to measure the effect of livestock grazing on 
the riparian plant community. This project also includes pre- and post- 
treatment monitoring of the fishery. A second project installed an 
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"experimental", self-cleaning paddle wheel-driven fish screen on a diversion 
canal to the Bandy Reservoir. This project was designed to reduce loss of 
westslope cutthroat trout to the reservoir canal. The Bandy Ranch is 
implementing a study of grazing BMP’s for riparian areas located in the middle 
portion of drainage. 


Fish Populations 

Brown .trout.are the most abundant. trout mithe)Vowersonesmile of stream. 
A transition to a cutthroat trout and brook trout fishery occurs at 
approximately RM 1.0 (Appendix, Exhibit A). Bull trout are not present in 
recent samples, although local residents report catching spawning adults in 
the 1960’s. Bull trout currently exist in all drainages adjacent to Shanley 
Creek: ; 

Three monitoring stations were established in the lower stream, RM’s 
0.2/1.4 and 1%6,) and«one istebion) establashedin a canal. Costhe, Bandy, 
Reservoir. Two stations, RM 0.2 and 1.4, and the canal station, were 
established in 1993. The third, RM 1.6 was established in July 1996 to 
provide baseline fisheries information for the study of grazing BMP’s; it is 
located immediately downstream of a major diversion. 

The monitoring station at RM 0.2 was established prior to the exclusion 
of livestock from the streambank; this section was resurveyed in 1996, two 
years post-treatment. Over this time, densities of brook trout >4.0 in. TL 
increased from 1.7 to 8.0 fish/100 ft and brown trout densities >4.0 increased 
from’ 2.3/'to ‘425 £ish/100 ft." The.station ‘ati:RMil.4 lisiocated) immediately 
upstream of a,diversion. -‘The .density..of cutthroat. troutgs4.0 snosat this 
location was 4.1 fish/100 ft and the density of all brook trout 10.9 fish/100 
ft. The density of cutthroatetroutwe470' ing at IRMeb.bewere MopwtashA1o0 ft 
and the density of brook trout >4.0 in. TL 5.6 were fish/100 ft, approximately 
double the density of cutthroat trout. 

The irrigation canal at RM 1.6 was sampled in 1993 to assess the number 
of entrained fish. This canal was screened in 1994, and resampled in. July 
1996. Juvenile and adult cutthroat trout and brook trout were sampled in the 
ditch prior to screening, but only YOY brook trout were sampled below the 
screen in 1996 (Appendix, Exhibit A). 


Warren Creek 

Warren Creek, a second-order tributary to the middle Blackfoot River, 
originates on the north side of the Ovando Valley and flows southwest 14 miles 
to its confluence with the Blackfoot River at RM 50. Its base flow is an 
estimated 5 cfs. Warren Creek flows through knob-and-kettle topography, 
alluvial outwash plains, and ranch lands. Its water is used for irrigated hay 
production and livestock watering. Irrigation withdraw causes the middle 
section of Warren Creek to dewater, but the lower section is influenced by 
springs and remains perennial. 

Some riparian areas in the mid- to lower portion of the stream have been 
cleared, heavily grazed, dredged and straightened. These activities have 
destablized banks, elevated sediment levels, lowered stream flows and formed 
barriers to fish passage. Several culverts and irrigation structures have 
also altered channel dimensions and created fish barriers in lower portions. 

A fish,kill.was reported,in, lower Warren Creek on Junes23,.1992,sprobably.,a 
result of dewatering and temperature stress. Riparian management and 
condition of stream habitat improves dramatically in the lower half mile of 
Che, SEreani. 


Restoration objective 
1) Restore riparian vegetation.and stream habitat for all life cycle 
stages of fish. 
2) Improve recruitment of trout to the Blackfoot River. 


Restoration activities 
A cooperative effort to improve water quality and fisheries on four 
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ranches along Warren Creek has occurred since 1991. Through 1996, completed 
projects include removing three feedlots from the stream, removing three fish 
passage barriers (two culverts, one irrigation dam) in lower Warren Creek, 
implementing improved riparian grazing BMP’s by cross fencing pastures, 
developing riparian pastures, developing offstream livestock watering for four 
miles of stream and planting shrubs along 1 mile of the lower channel. 


Fish Populations 
Warren Creek supports a brook trout fishery in middle reaches and mixed 


fishery in lower reaches. The fish population in this stream has been 
surveyed in five sites since 1991. Three sites were established in lower 
reaches, (RM’s 0.1, 0.4 and 1.1), and three in middle reaches, (RM’s 3.6,4.9 
and 8.2). In the lower sections, surveys revealed a mixed fishery comprised 
of mountain whitefish, brown trout, and rainbow trout. Densities of these 
three species declined in upstream sections: CPUE for mountain whitefish 
declined from 25.8 at RM 0.1 to 5.6 at RM 0.4. CPUE for brown trout declined 
from 12.9 at RM 0.1 to 3.7 at RM 1.1. CPUE for rainbow trout also decreased 
from 5.9 to 0.5 at RM 1.1. Low numbers of brook trout, longnose sucker and 
largescale sucker were also recorded in these samples (Appendix, Exhibit A). 

A diversion structure creates a barrier to fish passage at RM 2.0. 
Above the structure, low numbers of resident brook trout comprise the trout 
fishery; longnose suckers are also present. The abundance of brook trout in 
Warren Creek increases to 11.7 fish/100 ft at RM 8.2. One mature cutthroat 
trout was also sampled in this section. 


West Twin Creek 

West Twin Creek is a basin-fed, third-order stream originating from the 
slopes of Wisherd Ridge and Sheep Mountain in the Lolo National Forest. It 
flows southerly through foothills and a mixture of Plum Creek Timber Company 
and private land to its confluence with the Blackfoot River at RM 10.6.°A 
grade control structure installed above the Highway 200 culvert crossing 
failed to include fish passage design features and is a fish barrier. 


Restoration objective 
1) Modify a stream grade control structure at a stream crossing to 
include plunge pools for accommodating fish movements through the 
structure. j 


Restoration activities 

Migration routes and plunge pools were created in the structure as part 
of mitigation for channel disturbance on a local highway project. No project 
evaluations have been completed on this project. 


Fish Populations 
Fish population samples were collected in August 1996 at RM 0.1. A 


mixed fish population was comprised of rainbow trout (CPUE of 3.1) and 
cutthroat: trout, brook and: brown trout (CPUE’s of 1.5 each). This mixed 
species assemblage may indicate successful migration through the grade control 
SEGUCTURE. 


RESULTS: PART IV 
ADDITIONAL FISHERY INVESTIGATIONS ON BLACKFOOT RIVER TRIBUTARIES 


Arrastra Creek 

Arrastra Creek is a second-order stream entering the Blackfoot River at 
RM 88.8. The stream is 13 miles long. Its headwaters are mostly high 
gradient and cascading, with occasional low gradient benches. The lower reach 
is a beaver influenced area; near the confluence with the Blackfoot River, 
Arrastra Creek slows in a series of beaver ponds. The upper-half of the 
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drainage is managed by Helena National Forest, while the lower-half is 
privately owned. Recent harvest of timber occurs on some sections of private 
land..-A° 50-foot culvert with.a threeyfoct drop exists at .a crossing for 
Forest Service Road in the upper drainage. Cutthroat trout and a bull trout 
were sampled below the culvert in 1996, but no fish were sampled immediately 
above it in 1989, indicating the culvert is a barrier to upstream movement. 
Modifying the culvert to allow access to the low-gradient benches upstream 
would provide spawning sites not otherwise abundant to fish in this section of 
stream. 

Fish populations in Arrastra Creek were sampled in four sections in 
1989; those results are presented in Peters (1990). In 1996, two of these 
sections (RMs 0.5 and 2.3) were sampled again, revealing large differences in 
the species composition and abundance. While only brown trout were sampled at 
RM 0:5°in 1989). bDrowngtrout,) (cutthroat: trout sand Drock trout werespresentmain 
1996 (Appendix, Exhibit A). Similarly, while brook trout and brown trout were 
sampled) atvRM)2 .Byimns1989, 2bul]l sbroutMand: cutthroat troutgeinm addapron to 
brookstroub and: brown .trout;swere sampled inii199678 Brook@ctroutmandsbrown 
trout’: wene the mostiabundant trout iin both years.) YOY comprised, the majority 
of the catch for both of these species in 1996, indicating this section of 
stream is used for spawning. 


Douglas Creek 
Douglas Creek, a basin-fed, third-order stream, originates in Powell 
County on properties of mixed ownership. From its headwaters, it flows 
easterly through BLM, Plum Creek Timber Company land and two small, privately 
owned reservoirs in the lower third of the drainage. It enters Nevada Creek 
at RM 4.4. Mid- to lower sections of Douglas Creek are degraded (Figure 55). 
Fish were surveyed at 
three locations, RM’s 0.2, 
8:0. and 95.37 ate August 
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East Twin Creek flows ; , . 
southerly from its origin in Figure, 55. Douglas Creek: Longitudinal Profile. 
Lolo National Forest in 
Missoula County to its confluence with the Blackfoot River at RM 10.8. It is 
a basin-fed, second-order stream with lower reaches influenced by encroachment 
from the Gold Creek Road and a large culvert at RM 0.2 which has impeded the 
movement of fish since the 1970's (FWP, unpublished data). East Twin generally 
Supports low numbers of rainbow trout, brown trout, cutthroat trout and brook 
EROUES 


Finley Creek 
Finley Creek is a small tributary to Placid Creek located in the 
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Clearwater River drainage. It originates in a low relief drainage ina 
section of forest dominated by commercial timber harvest. The lower section 
of the stream flows through pasture lands were heavy grazing has severely 
damaged stream banks. Fish were sampled at RM 1.9 in Finley Creek. At this 
location low numbers of cutthroat trout and brook trout were collected. CPUE 
was 3.6 and 2.2 for these two species, respectively. Sculpins were recorded 
as common in the sample. 


Frazier Creek 

Frazier Creek, a small, basin-fed third-order stream, originates in the 
Garnet Mountain Range, and flows westerly, entering the Blackfoot River at RM 
59.4. This stream flows through two small reservoirs used for irrigation. In 
lower reaches, the stream channel is severely damaged, preventing fish 
passage. Leary (1994) reported a pure population of 'westslope cutthroat trout 
in this stream. Although not comparable to CPUE in streams, a 1994 survey of 
the upper reservoir had a CPUE of 40 fish per hour. 


Hogum Creek 

Hogum Creek is a small tributary to the upper Blackfoot River that 
drains from the Garnet Mountains and enters the mainstream at RM 119. After 
flowing through a steeply forested drainage, it enters a willow wetland 
heavily influenced by beaver.. A survey near the mouth recorded a cutthroat 
dominated fishery with CPUE 7.4, brook trout with CPUE 5.6 and mountain 
whitefish CPUE 0.9. 


Humbug Creek 

Humbug Creek is a small tributary to Poorman Creek located on the south 
side of the Lincoln Valley. The stream flows northwest for 3 miles from 
mountainous terrain through low relief glacial topography. The system is 
influenced by beaver wetlands and land use practices including farming, 
grazing practices and irrigation in the lower basin. Sections of the lower 
channel have been plowed and are essentially nonexistent in the downstream- 
most portion of the drainage. In July 1995, a 500 foot section was sampled 
at RM 1.7. The survey recorded cutthroat trout and longnoséed dace, with CPUE’s 
of 13.8 and 0.2, respectively. 


Lincoln Spring Creek 

Lincoln Spring Creek is a large spring creek flowing through the town of 
Lincoln. This stream provides a significant percentage of the upper Blackfoot 
River flows during low flow periods. This spring creek is negatively affected 
by residential development (including septic wastes), loss of instream woody 
structure, and stream crossings. According to local accounts, it 
historically contained bull trout and cutthroat trout, but none have been 
recorded in the 1995 sampling effort. Population surveys were made at three 
LecatiensnokM iegbety 281 bande2i4; fin July i995 ar eForwaispring creek 
environment, densities of brown trout >4.0 in. were low at all locations with 
estimated densities of 4.2 to 8.9 fish/100 ft. Brook trout and sculpins were 
recorded in the sample. 


Lodgepole Creek 

Lodgepole Creek is the primary tributary to Dunham Creek. Although it 
appears unimpaired, the fishery is probably indirectly affected by degraded 
conditions and intermittent sections in Dunham Creek that prevent fish from 
accessing the stream. A 540 foot section of lower Lodgepole Creek, RM 0.4, 
was sampled, revealing a native fish community of cutthroat trout and bull 
trout. Eighty-one percent of the catch consisted of cutthroat and 19% bull 
trout, 4.1.and 0.9 CPUE, respectively. One mature, fluvial bull trout (20 in 
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TL) was captured, but no YOY. This stream is one of the few in the Blackfoot 
River drainage with a native fish assemblage that includes bull trout, 
sculpins and tailed frogs. A natural barrier to upstream movement exits at RM 
0.75; limited spawning habitat for bull trout exists below this point. No 
redds were found during a survey on September 16, 1996. 


McCabe Creek 

McCabe Creek is a small, second-order tributary to Dick Creek (Appendix 
A). It flows westerly from a catchment basin on Spread Mountain in Lolo 
National Forest, joining Dick Creek at RM 3.8. This stream supports good 
numbers of cutthroat trout, including juveniles, and low numbers of brook 
trout. It is affected by dewatering, losses of fish to irrigation ditches and 
a fish migration barrier at the county\,road crossing located at RM 225: 

In 1992, fish population surveys were taken above and below the culvert. 
Fish densities were recorded at 23.2 fish/100 ft above the culvert compared to 
64.9 fish/per 100 ft below the culvert. The surveys included recording higher 
numbers larger cutthroat trout below than above the culvert. A small ditch, 
located at RM 2.2, was sampled and cutthroat trout captured with a CPUE of 
As 20/2010 sti 


Murray Creek 

Murray Creek is a second-order stream, joining middle Douglas Creek at 
RM 10.6. This basin-fed stream flows through checkerboard land ownership 
including Plum Creek Timber Company, BLM and State Trust. The lower third is 
privately owned. In August 1994, a single-pass survey at RM 3.0 recorded 
cutthroat, trout. with CPUE of: 9.3 and sculpins. This samplevoceurred inva 
reach impacted by grazing and seasonal barriers to fish movement at road 
crossings. 


Morrell Creek : 

Morrell Creek is a large stream that drains from the west side of the 
Swan Range, joining the Clearwater River at RM 18.3 Two fishery samples were 
taken at RMs 0.1 and 4.3. Brook trout, brown trout: and bull trout were 
present sinvuthe lower? sectionhbwithia: CPUE’ SOE U6. 9/)b7 55e8and“053% =Thesbull 
trout in this sample were probably adfluvial, rearing in Morrell Creek before 
emigrating to Salmon Lake. At RM 4.3, the abundance of cutthroat trout and 
bull trout increased, CPUE 6.3 and 6.0 respectively, while abundance of brook 
trout decreased to a CPUE of 1.7. Sculpins were reported in both sections 
with densities common and abundant in the upstream and downstream samples, 
respectively. One bull trout redd was observed at RM 0.5 during a survey 
conducted September 207 51996. 


Owl Creek 

Owl Creek; othe outletrstreamiof Placid Hakep isia majon suributazyato. the 
lower Clearwater River. It flows east 4.3 miles to its junction with the 
Clearwater River at RM 15.6. The stream is influenced by a water control 
Structure at the lake outlet that is a fish passage barrier. Owl Creek was 
possibly the site of log drives, as little wood exists in the channel and 
habitat is generally simple riffles. Fish surveys were conducted in three 
section of Owl Creek in August 1990 at RM’s 1.2, 2.4 and 4.2. Brown trout, 
rainbow trout, mountain whitefish, largescale sucker, northern squawfish, 
redside shiner and longnose dace were sampled. The downstream section had the 
highest species diversity of all sections. Densities of brown trout (CPUE 1.2 
to 6.5) and rainbow trout (CPUE 0.8 to 1.5) were low for a stream the size of 
Owl Creek. 


Spring Creek 
Spring Creek is a primary tributary to upper Cottonwood Creek, entering 
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at RM 11.9. This stream has fish passage problems and has recently been 
diverted from its historical channel. The Blackfoot tributary inventory work 
(Peters 1990) incorrectly recorded Spring Creek as a Cottonwood Creek section 
at RM 12.4. This 1989 sample recorded a cutthroat trout dominated fishery 
with CPUE of 8.3, with lower numbers of bull trout (CPUE 0.7) and ‘brook trout 
(CPUE 0.2); sculpins were present in the sample (Peters 1990). At the time of 
the 1989 survey, the stream had just been diverted. Bull trout in the sample 
were believed to originate from the Cottonwood Creek population. 


Spring Creek (2) 

This is a small meadow spring creek that is a tributary to Placid Creek. 
Streamside grazing has damaged streambanks in places. A fishery survey at RM 
0.2 recorded cutthroat trout with a CPUE 2.1 and sculpins as the two fish 
species present in this stream. 


Wasson Creek 

Wasson Creek is a small basin-fed Garnet Mountain stream and tributary 
to upper Nevada Spring Creek. Land uses in the drainage includes grazing, 
timber harvest and irrigated hay production. The fishery is impaired in 
places by streamside grazing and dewatering; -barriers to fish passage occur in 
lower reaches. Wasson Creek contains cutthroat trout, with low numbers of 
brown trout present in lower reaches. In August 1991, five surveys of fish 
population were completed in the lower three miles of channel. CPUE for 
cutthroat trout. declined in the downstream direction from 26.7 at RM 3.0 to 
Deo pau seem Ooo Dutt inereéased tom ssrat the contluence’ye A*iow density ~of brown 
trout was recorded in the lower 0.6 miles of stream. 


Willow Creek 

Werlow Creck «isi av’small tributary tothe upper sBlackioot’ River o The 
stream originates in the Dalton Mountain area of the Garnet Mountains, flows 
north 9 miles through forest and agricultural bottom lands before discharging 
into the Blackfoot River at RM 102.5. The lower reach of stream is impaired 
from riparian management practices, instream structures (including undersized 
Culverts). The fishery was sampled at RM’s 1.7 and 5.6. Cutthroat trout were 
the most abundant fish in the upper section with a CPUE 18.0, followed by 
brook -trout with ia CPUE ‘of 9707) At’ RMObs7-o low numbers of brown trout “(CPUE 
2.0) were recorded in the sample. 


Yourname Creek 

Yourname Creek, a small stream originating in the Garnet Mountains, and 
flows north 4.5 miles to its confluence with the Blackfoot River at RM 65.3. 
Land uses in the drainage include timber harvest, livestock grazing and hay 
production. Water is used for irrigation and livestock watering. At least 
one major irrigation diversion utilizes water from Yourname Creek, entrains 
cutthroat in the irrigation system. Riparian grazing impacts the lower 
riparian area in places. In August 1992, a population survey at RM 1.8 showed 
high densities of YOY cutthroat trout with a CPUE :13.1 and age’ 1 plus fish 
with CPUE 18.1. Yourname Creek has potential as a source of cutthroat trout 
recruitment to the Blackfoot River. 


EXECUTIVE SUMMARY 


Blackfoot River Fishery 
Lower segments of most tributaries in the Blackfoot drainage contain 


populations of brown trout. Downriver of Nevada Creek, the lower segments of 
most tributaries also support populations of rainbow trout, particularly 
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younger-.age classes. From 1990 to 1996, fishery inventories were completed on 
an additional 33 tributaries to the Blackfoot River, five of which were 
located in the Clearwater River drainage. Of the 52 streams sampled since 
1988, bull trout were present in 13 and westslope cutthroat trout present in 
46. No new populations of bull trout have been identified since 1989. The 
legal harvest of bull trout and cutthroat trout was eliminated with the 
adoption of ,catch-and-melease regulations .in March. 1990. | Regulations. ior. 
rainbow trout and brown trout also changed, shifting from the taking of five 
fish to three fish under 12 in. These regulations were designed to increase 
survival of spawning size fish to enhance reproduction and recruitment. 

We observed a significant decline in the estimated densities of rainbow 
and. brown .¢reut,in the, Blackfoot River from 1993 togl996 sin imonitoring 
sections near Johnsrud Park and the Scotty Brown Bridge. The declines 
appeared most severe on the smaller size classes (4.0 to 12.0 in. TL). 
Estimated densities of larger brown and rainbow trout had increased 200 to 500 
percent from 1990 to 1993 in the Scotty Brown Bridge and Johnsrud sections. 
Johnsrud rainbows: trout > 12,0 in, Th declined to 1990) Tevels “irr 1996 3) tne 
Scotty Brown bridge rainbows > 14.0 in. TL declined from the high densities in 
1993 OF Saul ish /toOUgt SD ota LO Ge Iie Ve oGr 

The cause of significant declines in rainbow and brown trout numbers in 
1996 may be related to the “ice flows” of February 1996. Both species rely 
almost exclusively on the Blackfoot River’s near shore zones for rearing of 
juveniles. This zone was severely impacted by the “ice flow” that scoured 
stream substrates and removed near shore willow cover. The near shore willow 
cover provides critical resting habitat during high flow periods. Resting 
habitat appears to be limited during high flows in the confined Blackfoot 
River channel based upon electrofishing catch and high success in these areas 
during peak flows. Doyle et al (1993) witnessed severe channel disturbance in 
British Columbia and documented fish losses as a result of river ice break-up. 
Other potential causes of population decline in 1996 could be low stream flows 
from 1992 to 1995. Angling in not a likely cause, mainly because the impacts 
affect the small size groups not normally associated with angler impacts. 
Whirling disease is also not suspected as it has not been detected in the 
Blackfoot River samples yet. 


Blackfoot River Special Fishing Requlations of 1990 
The Blackfoot River was the first western Montana stream to include the 


use of natural bait in a special regulation water. A Blackfoot River user 
survey conducted during the regular fishing season in 1994 found that 30% of 
the anglers were natural bait anglers (Peters 1996). The purpose of the 
special regulations were to re-establish healthy numbers and age structures of 
native and non-native fish. Decreasing angler harvest of larger fish, along 
with improving recruitment in middle and upper reaches of the Blackfoot River 
were our primary means to attain recovery of fish populations. 

Increased rainbow, brown, and cutthroat trout populations through 1993 
in the Scotty Brown and Johnsrud monitoring sections give evidence that 
including natural bait anglers in special regulation waters can work. Some 
factors that may have assisted in this apparent success include: 1) large size 
of special regulation water (entire drainage), 2) special enforcement efforts, 
3) better than normal signing of regulations, 4) relatively low angling 
pressure compared to other Montana streams, and 5) increased news media 
coverage about Blackfoot River problems has heightened awareness among 
anglers. The relatively high mortality of natural bait caught and released 
fish, reported in the literature, can be greatly reduced by the natural’ bait 
angler through one technique change: Do not let the fish swallow the bait. 
This can be accomplished by setting the hook immediately upon feeling a 
strike, by not, “soaking”, baits in pools, “and by. holding onto the fishing pote 
at all times while fishing. Many long-time natural bait anglers already use 
these techniques. They may be part of the reason for these initial successes. 

In the lower reaches of the Blackfoot angling pressure is approximately 
800 to 1000 angler days per mile per year. It is unknown when catch and 
release mortality will become significant enough.to reverse the positive fish 
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Blackfoot River Restoration 

The Blackfoot River drainage in west-central Montana is the site of a 
major river basin restoration effort. The effort began in 1988 with the 
initiation of studies to identify the reasons for declining stocks of 
sportfish perceived by anglers. The study efforts identified two major 
aquatic resource problems in the drainage: 1) toxic mining wastes entering the 
headwaters and 2) degraded tributary streams. The headwaters toxic mine waste 
clean-up is being managed through DEQ, State Super Fund statues and the 
“Volunteer Actions” of the responsible parties. 

The resource problems associated with the degraded tributaries are being 
addressed through landowner-agency cooperative efforts. From 1990 to 1996, 
restoration of stream habitat and water quality, wetlands and rangelands in 
the Blackfoot River drainage has occurred. Most effort has focused largely on 
improving riparian management of tributaries to the middle reaches of the 
Blackfoot River. Fishery restoration projects have been completed, or are 
progressing, in 23 streams. These projects have included removing barriers to 
fish migration, restoring and enhancing trout habitat, protecting critical 
spawning habitat, enhancing riparian vegetation, wetlands and instream flows; 
developing low impact riparian grazing strategies, removing streamside 
feedlots and developing areas for off-stream livestock watering (Appendix, 
Exhibit D) 

The distribution of native fish in the Blackfoot River extends from 
extreme headwaters to large river reaches. The environment in which native 
fish evolved is varied: streams originate in alpine tundra, flow through 
subalpine forest and montane woodlands, and finally enter a semiarid, 
glacially modified environment before joining the Blackfoot River. Fish 
evolved with drought, underfit and intermittent stream channels and beaver 
activity. The co-evolution of fish and a highly variable physical habitat, 
resulted in complex movement patterns, specific spawning and rearing behavior. 
These fish further evolved with high quality habitat which included complex . 
pools, lower sediment levels and cooler stream temperatures than are currently 
found in many tributary systems. Bull trout and cutthroat trout tend to 
reproduce higher in the tributaries and rear for longer time periods in upper 
stream reaches before migrating to the mainstem environment than rainbow or 
brown trout. While this behavior may insolate sensitive early life stages 
from environmental extremes in the mainstem system, reproduction and rearing 
higher in the drainage also increase vulnerability of native fish to human- 
caused alterations of tributary ecosystems such as habitat degradation, 
impaired fish passage and fish losses to irrigation canals. 

Widespread degradation of tributaries to the Blackfoot River has 
occurred. This degradation has negatively affected fish, particularly: native 
fluvial trout, which spawn only in tributaries and require a connected river 
system to maintain their life-history. The conservation of native fish in the 
Blackfoot River drainage requires the recovery of stream habitat and system 
connectivity. With these requirements in mind, efforts to restore fisheries 
have been completed, or are progressing, in 23 tributaries. Improvements to 
fish habitat, wetlands, or rangelands have been made in 16 of these streams. 
Connectivity in the drainage has been improved by removing migration barriers, 
increasing instream flows, and screening irrigation ditches on 20 streams. To 
date, over 200 miles of tributary waters been affected by these efforts. 

While projects are generally designed to target all life-history stages of 
native fish, other species may also benefit. From 1989 to 1996, the abundance 
of westslope cutthroat trout over 12 in. has increased in the middle reaches 
of the mainstem Blackfoot River. 

The abundance of bull trout is increasing in some core watersheds that 
have received restoration activities. Habitat or fish passage projects have 
been completed, or are progressing, on five of seven core. watersheds, 
influencing approximately 80 miles of fluvial bull trout and cutthroat trout 
habitat. Fish passage barriers were removed in nine additional major 
tributaries where bull trout and/or westslope cutthroat trout historically 
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spawned, improving connectivity to approximately 60 additional river miles. 
Combinations of instream habitat enhancement, and riparian and upland 
management measures are beginning to reduce levels of sediment and 
temperature, impacts that are considered deleterious to native fish. 

Bull trout conservation requires the protection and/or improvement of 
nodal habitat in the mainstem Blackfoot River. The mainstem Blackfoot River 
provides importance wintering and cold thermal refuges when streams and rivers 
warm. Areas of thermal refuge include confluence areas of cold streams, even 
though these stream may not currently support bull trout. Watershed 
restoration can help reduce stream temperatures and help provide thermal 
refuge. 

The distribution of rainbow trout and brown trout in the drainage is 
limited to the mainstem and lower portions of tributaries. In the lower half 
of the Blackfoot River, reproduction and rearing of these fish occurs in lower 
reaches of tributaries. Although densities of rainbow and brown trout YOY 
have improved in several key spawning areas, densities of juvenile fish in the 
mainstem remain lower than expected. This indicates high mortality of 
juveniles upon entering the mainstem Blackfoot River. Improved rearing 
conditions in tributaries could improve the resiliency of the lower to mid 
river fishery; recruitment of a larger juvenile fish better able to withstand 
the river environment would facilitate recovery of mainstem populations 
following drought or other disturbances. Several tributaries that have 
received restoration are, in fact, beginning to support larger densities of 
age 1 plus juvenile rainbow and brown trout. 

The recently confirmed presence of Myxobolus cerebralis, an exotic 
parasite, has introduced whirling disease into waters of the Blackfoot River 
basin (Appendix, Exhibit K). This parasite attacks fish in the first year of 
life. Its life-cycle is dependant on the presence of Tubifex tubifex, a small 
aquatic worm. Pristine headwater streams appear to make very poor Tubifex 
habitat. Higher densities of Tubifex worms typically occur in streams that 
are organically enriched or influenced by reservoir release. Other areas 
likely to have Tubifex are spring creeks and almost any other stream or river 
impacted by urban, agricultural or forestry practices. Dr. Dan Gustafson, 
MSU, has collected several insect samples from various locations within the 
Blackfoot River drainage in the spring of 1996 to identify locations with 
Tubifex. 

Restoration techniques such as removing riparian feedlots, improving 
riparian grazing systems, and using forestry BMP’s may help moderate the 
effects of whirling disease on fish that reproduce in lower tributaries. 
Restoration activities have occurred in ten headwater streams. Improved 
spawning and rearing conditions in these cold, basin-fed streams, which are 
thought to be above the range of Tubifex, should reduce impacts this. disease 
has on river populations. 

Additional tools used to benefit fisheries include conservation 
easements, wetland restoration, improved grazing systems and offstream 
livestock watering efforts. While the health of many riparian areas and 
stream habitats have improved, much work has yet to be completed. To date, 
none of the 23 project streams have been completely restored although many are 
approaching final restoration phases. These 23 project streams represent 
approximately 50% of the streams identified as impaired. 


Factors Contributing to Successes of Restoration Projects 

Several factors contribute to successful restoration projects. An 
important first step in the Blackfoot Basin is public recognition that fishery 
resources have declined basin-wide. Secondly land managers generally have a 
good conservation ethic. Thirdly, mutual trustisele¢riticaimrorssutccesstu, 
restoration; working one-to-one with landowners develops mutual trust, and 
thereby helps form long-term working relationships. Finally, all restoration 
participants share a common vision of working cooperatively with private 
landowners combined. 

The long-term goal of RlackrooE River Restoration Project has evolved 
from the restoration of degraded streams to restoration of major components of 
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the ecosystem focusing on private lands while using a multi-disciplinary 
resource approach. Management of uplands, wetlands, and riparian areas not 
sensitive to the long-term health of fish and wildlife resources are also 
being addressed through cooperative projects. The successes of individual 
projects are important, but even more important is our willingness to work 
with landowners to incorporate land management practices more sensitive to 
overall ecosystem health. 


Bull trout 
Status 

The Fish and Wildlife Service announced on March 13, 1997 that two 
populations of bull trout, the Columbia River basin and the Klamath River 
basin, warranted listing under the Endangered Species Act. The FWS has 
indieated that an officral notification to -list/bulb:trout) will occur, June, 13, 
1997. This action will invoke additional data collection and public 
involvement before a final ruling on the listing occurs in one year. 

In Montana, bull trout are classified as a "Species of Special Concern" 
by FWP. Habitat degradation, small populations, hybridization with brook 
trout, and over harvest have contributed to this classification (Thomas 1992). 
In the Blackfoot River drainage, mining and introduced fish species are rated 
as the two predominant risks facing bull trout (Montana Bull Trout Scientific 
Group 1996). Forest practices, livestock grazing, and residential development 
also have impacted habitat. Milltown Dam, located at the confluence of the 
Blackfoot and Clark Fork rivers, and irrigation diversions further impact bull 
trout by directly removing fish from the population. Swanberg (1996) 
documented two radio-tagged bull trout entering irrigation canals and three 
moving out of the Blackfoot River and downstream of Milltown Dam (8% of the 
sample). 

_The Blackfoot River supports one of the better populations of fluvial 
bull trout in the range of the species. An evaluation of populations in the 
Clark Fork River drainage upstream of Flathead River indicated the Blackfoot 
River had the highest densities of this life-history form (Peters 1985) ; 
nevertheless, redd counts, population surveys and observations of anglers in 
the drainage indicated the size of the population was declining (Peters 1985, 
1989). In ‘1989, only 3 of 19 sampled tributaries had densities of YOY greater 
than one fish/100 feet (Peters 1990). Furthermore, the lack of YOY in streams 
historically used for spawning indicated some populations were extirpated. Of 
52 streams sampled from 1989 to 1996, 12 (including one tributary to the 
Clearwater River) had bull trout. Of the 11 streams with fluvial bull trout 
joining the mainstem Blackfoot River, all were core streams or streams in 
which bull trout were identified in the 1989 study. 

Copper Creek, a tributary to the Landers Fork of the Blackfoot River, 
the North Fork Blackfoot River and Monture Creek contain the three largest 
populations of juvenile fluvial bull trout in the drainage. Large portions of 
each of these drainages are in designated wilderness and/or roadless areas. 

Of the seven identified core watersheds, Copper Creek is the only one with a 
drainage-wide native fish assemblage. 

Excluding the Clearwater River drainage, fluvial bull trout currently 
occur in 10 sub-watersheds in the Blackfoot River drainage, and, based on 
historical records, are extirpated from 11 drainages or approximately 120 
miles of stream. Fluvial bull trout currently use approximately 420 river 
miles in the drainage, including 120 miles of mainstem river and 300 miles of 
tributaries. Spawning occurs in approximately 24 of these 300 stream miles 
(8%). 

Since 1990, 8 of the 12 streams with fluvial bull trout have received 
special land, water and fish management considerations. Efforts to recover 
bull trout populations have occurred in five of the seven core drainages, as 
well as in s¢veral streams historically supporting bull trout. Protection and 
enhancement of tributary habitat, restrictive angling regulations and recovery 
from drought conditions have increased the number of spawning bull trout in 
two of these streams. Over an eight-year period since 1988, redd counts have 
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increased from 10 to 65 in Monture Creek and from 7 to 59 in the North Fork of 
the Blackfoot, River. From 1989 to 1994, CPUE of juvenile bull trout in 
Monture Creek and the North Fork of the Blackfoot River has also increased 
from 07 te 1. 6.(229%)\sand: from. Lal toy2.29 407) fi shf(dod. fh, \respectively. 

Long-term monitoring of fish populations in the Blackfoot River indicate 
Stable to increasing densities of bull trout in the middle reaches of the 
Blackfoot River and the lower North Fork of the Blackfoot River, but a recent 
decline in the lower Blackfoot River. From 1990 to 1991 in the Johnsrud 
section, estimated densities of bull trout 56.0 in increased from 1.4 to 4.2 
fish/1000 ft.. The 1993 survey recorded a slight decline in numbers. .The »1996 
survey identified a decline to densities 35% of the 1993 densities; (2.3 
fish/1000 sft in1993 ‘compared ro 10.8; fish/1000%Et imeeoG)). eraAckors Mehat, may 
have contributed to this result include: 1) mortality or movement of bull 
trout downstream of Milltown dam as a result of the February 1996 “ice-flow”, 
2) lingering drought losses including excessive temperatures in the Blackfoot 
River in 1994. 

In the Scotty Brown section of the middle Blackfoot River, densities of 
bull trout >6.0 in increased 57% from 1.5 to 2.6 fish/1000 ft between 1990 and 
1996. «In the North »Fork Blackfoot River; densities) of pow lbit routes, 12. Oyan 
appear to be following the same trend, with densities increasing from 0.8 to 
1:26) £ish/1 000 sfto-trom 11998. tonng996 ¢ 

In 1996, a total of 198 redds were recorded in a drainage-wide, survey. 
Seventy percent of these redds were recorded in+Monture Creek and. the North 
Fork of the Blackfoot River. While data indicate populations of bull trout 
are increasing in these two streams, populations of bull trout are very small 
in other tributaries; several tributaries may have lost their populations in 
recent years. In general, the status of bull trout in the Blackfoot River 
drainage remains precarious. 


Life history 

Three life-history forms of, bull trout exist in the Blackfoot River 
drainage. Fluvial, or river-dwelling, bull trout are the most common life- 
history, using the mainstem Blackfoot River and some connected tributaries. 
Adfluvial, or lake-dwelling, bull trout inhabit the Clearwater River drainage 
and Coopers Lake. This report does not address the Clearwater populations; 
their abundance and distribution is currently being studied (R. Berg, FWP, 
unpublished data). A resident population of bull trout occurs in upper 
Cottonwood Creek; historically this population was probably fluvial. 

Fluvial bull trout in the Blackfoot River have specific habitat 
requirements that include large, connected river systems, complex pools 
associated with boulders and/or woody debris, areas of cold-water refuge, and 
low levels of fine sediment in spawning substrates. These fish spawn in some 
second- to third-order tributaries to the Blackfoot River, mostly in areas 
influenced by groundwater upwelling. Fry emerge from gravels in early spring 
and move passively to stream margins and side channels were they rear. In 
some streams (e.g., Monture Creek), this rearing habitat exists near 
incubation sites; however, in other streams these life-history stages may be 
separated by many miles (e.g., North Fork of the Blackfoot River). After 
rearing for three to four years, fish emigrate to the Blackfoot River. It 
appears that upon entering the Blackfoot River these fish move downstream to 
Suitable over-wintering habitat and remain there for several years before 
maturing. 

Mature bull trout begin migrations to their natal tributaries in late 
spring to early summer, when run-off has peaked and water temperatures begin 
to warm. Depending on the timing of run-off, bull trout may enter tributaries 
as early as the first week of June. Most bull trout entering tributaries do 
not spawn, but instead hold in lower portions of the stream before returning 
to the Blackfoot River less than a month later. Those fish that do spawn will 
begin to do so in September, after having spent over two months in the 
tributary. Almost all migrants return downriver to the same sites they had 
occupied prior to migration. 
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Blackfoot River Nodal Habitat 

The Blackfoot River serves as nodal habitat in the drainage. Although 
not vital for spawning and rearing bull trout, this habitat is important for 
over-wintering adults, maturing juveniles and migrating adults. From 1994 to 
1996, 53 radio-tagged bull trout were tracked in the Blackfoot River. The 
majority of these fish were adults, and migrated to tributaries during summer 
months. This seasonal use of tributaries allowed these fish to avoid 
encountering warm (>70°F) temperatures common in the river in low-flow years. 
During winter months in the mainstem Blackfoot River, these fish moved less 
than 200 yards and typically remained within a habitat unit. Individual use 
of habitat types varied: some fish used deep pools, while others were found in 
boulder riffles. Other radio-tagged bull trout, particularly smaller, 
immature fish, remained in the river throughout the year. These fish where 
occasionally subjected to warm temperatures. For example, during the warm, 
low-flow summer of 1994, two immature bull trout were continuously located in 
a confluence with a cold tributary. This behavior allowed these fish to avoid 
warm river temperatures. 

In summary,-the use of the Blackfoot River by fluvial bull trout is 
dependent on life-history stage. Adults use river habitat during winter. 
Pre-spawning fish stage in tributaries near spawning areas during summer. 
Migrating, but non-spawning fish similarly use the Blackfoot River during 
winter, but use separate habitat in tributaries during summer. Non-migrating, 
maturing bull trout continually use river habitat. Finally, juvenile bull 
trout rear in tributaries in locations that may be separate from spawning 
Sites. 


Influence of Water Temperature on Bull Trout 
Water temperature is thought to greatly influence the distribution of 


bull trout (Rieman and McIntyre 1993). In the Blackfoot River drainage, the 
location of spawning sites is closely tied to the presence of groundwater 
upwelling. Groundwater provides a stable thermal regime that is warmer than 


ambient water temperatures in winter, but colder in summer. This regime is 
critical to the development of eggs, which may freeze in ambient temperatures. 
Temperatures in spawning areas during the incubation period (September to 
March) are stable, fluctuating from 36 to 40°F. In contrast, downstream 
reaches not influenced by groundwater may form anchor ice and water 
temperatures may drop below 32°F. This affinity for upwelling areas for 
spawning and incubation greatly limits the amount of available spawning 
habitat. While maturing in the Blackfoot River, bull trout may encounter 
summer temperatures greater than 70°F. Sexually mature bull trout migrate to 
tributaries as water temperatures increase in the early summer. Although some 
of these fish migrate to spawn,’ it is’ possible) many enter tributaries to 
escape warm summer temperatures. Instead of migrating to cooler tributaries, 
smaller, immature fish remain in the Blackfoot River and may avoid warm water 
by using confluences with small, cold tributaries. This behavior is suitably 
reflected in the bull trout’s scientific name (S.confluentus). 

Water temperatures that exceed the bull trout’s preferred range may 
cause high mortality rates. The crowding of bull trout in thermal refuges 
could expose the fish to added competition, stress, predation, and illegal 
harvest. Reiman and McIntyre (1993) felt bull trout distribution was limited 
by 59°F water temperatures. Daily maximum temperatures in the Blackfoot River 
exceeded 60°F at all 5 monitoring stations annually from 1994 through 1996. 
The worst exceedences occurred at Raymond bridge, Scotty Brown bridge and 
Wisherd bridge, respectively exceeding 60°F 98, 91, and 86 days between 1994 
and 1996. 

Swanberg (1996) suggested that long migrations of non-spawning bull 
trout to tributaries, possibly to seek thermal refuge, may be an adaptive 
response. If the movement can be linked to adaptive behavior it may also 
indicate the river temperature problem is not just a recent phenomenon. Elle 
(1995) also observed the migration of non-spawning bull trout into a spawning 
stream during spring spawning runs in the Salmon River system of Idaho. Warm 
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water temperature in the Salmon River was also a possible motivation for early 
summer movement. 

Use of cold-water confluences has important management implications. 
Firstly, these cold water zones provide “thermal refuges” which slows 
metabolism and allows fish to conserve energy. Secondly, because streams 
creating these thermal refuges may be small and not contain bull trout, their 
importance as providers of nodal habitat in the Blackfoot River may be 
overlooked by land managers. Although warming of water temperatures in small 
tributaries may not have a great overall affect on ambient temperatures in the 
main river, the loss of a thermal refuge will have negative consequences for 
bull trout. The identification and conservation of these areas will provide 
critical thermal refuge for bull trout. 

In the Blackfoot River drainage wide-spread canopy removal, alterations 
to streamside vegetation, and warm-water irrigation returns have altered the 
historical temperature regime. These alterations may be more critical to the 
persistence of bull trout in drainages where biological signs of historic 
temperature “bottlenecks”, such as fish migrating to cooler environment 
already occur. 


Sediment Conditions in Tributaries 

The Blackfoot River is a sediment rich system. Glacial landforms from 
recent glacial events and a geologically “fresh” landforms contribute to 
Significant erosional features along stream channels throughout the basin. 
The interaction of channel types, stream bank vegetation, and peak hydrograph 
events provide the sorting and cleaning of stream bottom substrates necessary 
for salmonid fish habitat to flourish in the Blackfoot River system. Bull 
trout have been characterized as a fish species sensitive to high sediment 
levels in spawning and rearing streams. 

The percentage of fine sediment in McNeil core samples has been 
correlated with the percentage of surviving bull trout fry at the time of 


emergence (Weaver and White 1985). The percentage of fine sediment near bull 
trout redds* in MonturewCreek: averaged 29°..33) (range* 929 4to, 406.8%, Ni =nl0), 
correlating to a 34% survival rate, (Kramer and Walker 1993)... This percentage 


of fine sediment is high, but represents "natural" sediment levels in spawning 
riftflestoLyMontureicreéis 

In the! NorthiiFork, ofythes Blackfoot "River,mean, percentage’ of finesiwas 
25.7% in 1992 (Kramer and Walker 1992). This correlates to a 39% survival rate 
for bulls trout: fsyhat! emergence (Weaver andy Whi tenes )ee) Interesting ly, 
Significant erosional events throughout this drainage occurred following the 
Canyon Creek Fire of°1988 that cleared most of the vegetation in the drainage. 

Naturally high levels of sediment in Monture Creek and the North Fork 
have significant implications for bull trout recovery plans in the Blackfoot 
River. Generally, the drainage’s naturally high levels of sediment reduces 
flexibility of land managers to contribute sediment to the system. In the 
case of Monture Creek and other streams that have sediment levels near the 
tolerance limit of bull trout, additional human-caused sedimentation should be 
closely evaluated prior to generating new sediment sources. Land managers 
must understand that a river already carrying a full load of sediment requires 
land uses to be done carefully. 

A good example of a land manager responding to a sedimentation problem 
occurred in Belmont Creek. No core sampling occurred in this stream; however 
stream bottom fines appeared to be extremely high based upon visual 
observations. The major landowner in the drainage, Plum Creek Timber Company, 
has evaluated sediment problems in the drainage. As a result, they have taken 
several actions regarding their management options to positively address 
sediment sources in the drainage including improving road drainage, closing 
roads when roadbeds are wet, improving and monitoring grazing management. 


Recovery Goals 
A bull trout recovery plan for the Blackfoot River has not yet been 
prepared. However several key components of a bull trout recovery plan are 
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already in place including: 1) identifying critical habitats, 2) protecting 
and enhancing of those habitats, 3) encouraging citizen and share-holder 
participation in recovery efforts, 4) active monitoring of bull trout status, 
5) establishing programs for long-term maintenance of critical habitats, 6) 
developing mechanisms for funding of needed habitat restoration, 7) dedicating 
agency personnel to efforts needed for recovery of critical habitats, 
8)evaluating and expanding our knowledge of the physical and biological 
factors limiting bull trout recovery. 

The fisheries division of the FWP has committed funding for the hiring 
of a draft recovery plan writer/researcher in 1997. Key to the restoration 
goals developed for the Blackfoot River will be the maintenance of self- 
reproducing, migratory life-history forms, with spawning distributed among 
core drainages. Current goals of the Blackfoot River bull trout restoration 
efforts are to: 1) maintain and enhance populations in all tributaries where 
they presently exist; 2) restore habitats and monitor fish populations in 
tributaries where they historically existed and where improved water quality 
could improve overall bull trout habitat in adjoining systems; and 3) maintain 
or increase connectivity in the drainage, as well as restore connectivity 
between the Blackfoot and Clark Fork rivers. The draft recovery plan will 
need to address risks to bull trout recovery in all the core/nodal areas and 
develop the means to attain resolution of the risk potential. 

In 1996, 198 bull trout redds were counted in all the core watersheds of 
the Blackfoot. This number is double an arbitrary preliminary recovery goal 
of 100 (Montana Bull Trout Scientific Group 1995). The geographical 
distribution of core drainages and numbers of spawning fish within each of the 
core drainages was not addressed by the committee. The geographical 
distribution of the core drainages may be of equal importance to the long-term 
viability of bull trout in the Blackfoot River. The close geographic 
proximity of Monture and the North Fork of the Blackfoot could expose them 
both to the same “environmental disturbances” (Reiman and McIntyre 1993), with 
potential loss of a significant portion of the Blackfoot River bull trout. In 
1996, 69% of the basin-wide spawning occurred in these two streams, and 85% of 
the spawning in the drainage occurred from the North Fork of the Blackfoot 
downstream. 

A bull trout management objective, stated in the 1990 Montana Fish, 
Wildlife and Parks Blackfoot River Management Plan (Peters 1990) was to 
increase the standing crop of adult bull trout larger than five pounds to 1 
fish/1000 ft. This goal has not been met and, similar to the committee’s 
goal, is too simplistic to adequately address the diversity of bull trout 
life-history in the Blackfoot River. This diversity requires that restoration 
of bull trout populations to be addressed holistically. Examples of this 
holistic approach include: 1) protecting spawning habitat is effective only if 
unscreened irrigation downstream of spawning areas are screened (unscreened 
canals can entrain fish); 2) restoring physical habitat in tributaries is 
most valuable when migration corridors to the area exist or can be restored; 
3) water temperatures in the Blackfoot River, which exceed the bull trout’s 
preferred range, can be most improved by addressing impacts to streams not 
likely to contain bull trout, but that contribute warm temperatures to the 
Blackfoot River (e.g. Nevada Creek). 

A more comprehensive set of recovery goals needs to be developed that 
incorporates: 1) local knowledge of the bull trout biology in the Blackfoot 
River and population viability and metapopulation concepts (Reiman and 
McIntyre 1993), 2) continued angler education programs, especially for fish 
identification (Galda, Long and Rahmlow 1995), 3) a scientific evaluation of 
the need and feasibility to remove brook trout populations in core watersheds, 
and 4) a means for acquiring independent and professional multi-disciplinary 
evaluations of potential major developments in the drainage that could 
threaten bull trout. Other factors also need to be included in the goals and 
risks assessments, such as core drainages, and the connecting river segments 
between core drainages, numbers of spawners in each core area, over-wintering 
areas, migration routes, Blackfoot River water quality and habitat conditions 
and temporary refuge areas. 
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Westslope Cutthroat Trout 


Status 

Like the bull trout, westslope cutthroat trout has been identified as a 
"Species of Special Concern" in Montana. Populations of this fish were once 
widespread throughout western Montana (Van Eimeren 1996). Today, westslope 
cutthroat trout are the dominant species in most headwater areas of 
tributaries to the Blackfoot River (Peters 1990). Of 52 tributaries sampled 
since 1989, all but’ four have the’ recorded*presences,ohs eutthroatwEroutan, 1 ne 
four streams where cutthroat trout were absence were spring creek environments 
dominated by brown trout fisheries. Westslope cutthroat trout typically 
decline in abundance in lower reaches of tributaries and are replaced by non- 
native rainbow trout and brown trout. In many streams, this segregation 
appears to be controlled by longitudinal differences in stream environment 
that are both natural and human-caused. Habitat degradation, species 
selective fishing pressure, and migration barriers in downstream reaches, 
perhaps more than interaction between species, may have played the most 
significant role*in creating this distribution’ ( Peters119990)<¢ 

In general, fish sampling in the Blackfoot drainage in westslope 
cutthroat streams revealed very low densities of juvenile and adult fish. Of 
the 19 tributary streams sampled in 1989, only Beaver, Chamberlain and Poorman 
creeks carried densities of cutthroat trout >20 fish/100 ft. From 1990 to 
1996, five additional streams were sampled that had a CPUE of >20 fish/100 ft 
(McCabe, Blanchard, Wasson, Yourname and Dick Creeks). Cutbhroat).trout are 
first observed in the Blackfoot River as 5 to 6 in. fish (age 2 to 3). These 
fish are suspected to be remnants of the fluvial life-history form. 

Westslope cutthroat trout are dependant on quality tributary habitat for 
spawning, rearing and overwintering. Free access to large river systems is 
also necessary for the fluvial life-history form. Projects targeting these 
features have been completed on 21 streams with cutthroat trout. Improved fish 
passage and irrigation diversion structures have also benefitted cutthroat. on 
16 streams. 

The migratory nature of westslope cutthroat trout in large river systems 
seems to provide some obvious competitive advantages and long-term viability 
in harsh environments like the Blackfoot River. However, less is known about 
specific aspects of the westslope’s life history in the Blackfoot River than 
even bull trout. A wealth of scientific literature is available on westslope 
cutthroat trout, but most regards Idaho and northwest Montana populations. 
Virtually nothing is known about fluvial fish in the Clark Fork River basin 
upstream of the Flathead River. One of the primary impediments to acquiring 
knowledge has been the extremely low densities in the rivers of western 
Montana and the ineffectiveness’ of “traditional” tools;in acquiring this 
knowledge (e.g. electrofishing, tagging and angler tag returns). Few fish 
were ever tagged, and a minuscule number of tag returns never provided 
definitive information. Failure to recognize the fluvial life-history form, 
and cutthroat trout in general for special consideration in fish management 
decisions further obscured our potential to learn about the needs of the fish. 

However, special fishing regulations and native habitat restoration in 
the Blackfoot River drainage have resulted in significant increases in the 
numbers of large fluvial cutthroat. The increased populations now give 
biologists the opportunity to begin efforts to better understand the fish’s 
life history and overall needs. 

Restoration of the large fluvial westslope cutthroat trout in the 
Blackfoot River will initially require identification of critical habitats and 
basic information on movement patterns. Plans and funding to gather this 
information using radio telemetry began in 1997. 

The changes to 1990 fishing regulations that prevent any harvest of 
westslope cutthroat drainage-wide, along with the restoration of degraded 
habitats, appears to have benefitted Blackfoot River cutthroat trout. Fine- 
tuning of restoration activities and goals is probably pre-mature at this time 
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until further information has been collected on the fish’s biology. 

The Blackfoot River and its major tributaries have the potential for 
greatly enhanced populations of westslope cutthroat trout. Populations 
densities of westslope cutthroat trout have increased in the middle reaches of 
the Blackfoot River, as well as several tributaries. Population densities of 
westslope cutthroat trout >12 in. in the middle Blackfoot River have also 
increased from 1.0 fish/1000 ft in 1990 to 7.3 fish/1000 ft in’1996. 
Densities have fluctuated in the lower Blackfoot River; no recent trend is 
Glear. 


Life history 

The Blackfoot River drainage contains resident and fluvial life-history 
forms of westslope cutthroat trout. Resident fish complete their entire life- 
cycle in first to third-order streams, attaining maximum sizes of 
approximately 4 to 12 in length. Fluvial westslope cutthroat trout rear in 
the lower sections of tributaries for one to three years before emigrating to 
the Blackfoot River during the late spring to early summer run-off. Little is 
known about the movement and habitat use of maturing fish in the Blackfoot 
River. Spawning fluvial fish migrate to tributaries during run-off. The 
timing of these migrations allows them to pass upstream of natural barriers, 
such as beaver dams and intermittent reaches of stream. After spawning these 
fish return to the Blackfoot River. They may grow >20 in length. Currently 
less is known about fluvial westslope cutthroat spawning, rearing and 
Migration than about bull trout: 


Current Recovery Goals 

No formal recovery plan has been drafted for westslope cutthroat in the 
Blackfoot River drainage. However, as with bull trout, significant activity 
has already occurred relative to recovery of westslope cutthroat trout. 
Current recovery goals for westslope cutthroat trout in the Blackfoot River 
drainage focus on re-establishing the fluvial life-history form by: 1) 
reducing or eliminating “controllable” ‘sources of mortality (e.g:, losses to 
irrigation ditches); 2) maintaining or enhancing existing spawning and 
rearing habitat; 3) restoring damaged habitats; and 4) re-establishing 
connection from the Blackfoot River to spawning tributaries. 


RECOMMENDATIONS 


1. Continue the current level of effort by the FWS Partners for Wildlife 
Program and FWP on the Blackfoot River Restoration Project. The Blackfoot 
River drainage is currently the site of one of the largest, and possibly one 
of the most successful, on-going ecosystem restoration efforts in the U.S. 

The approach we have used is unique in dealing with widespread ecosystem 
changes. The approach has been non-regulatory and relies heavily upon the 
abilities of private landowner and managers, and technical experts to 
communicate directly with each other. The continuation of this effort depends 
upon maintaining personnel with primary job responsibilities of contacting 
land owners and managers and providing funding incentives to incorporate 
necessary land management changes. This effort is considered educational at a 
very broad scale of land management and incorporates practices sensitive to 
both fish and wildlife. One wildlife specialist from the FWS and one fish 
specialist from FWP currently form the core of the restoration effort. Key 
Support and additional valuable efforts should be provided through advisory 
staff of the Big Blackfoot Chapter of Trout Unlimited and the Blackfoot 
Challenge, as well as other agencies and organizations. 


2. Write a bull trout restoration and management plan for the Blackfoot River 
basin over the 1997-98 period. All restoration goals need to identify the 
source of additional funding and personnel needs to accomplish the goal. 


3. Continue long-term monitoring fish populations at Scotty Brown Bridge and 
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Johnsrud Sections of the Blackfoot River, Harry Morgan on the North Fork of 
the Blackfoot River, and in areas of tributary restoration efforts. 


4. Continue monitoring stream water temperature in the Blackfoot River and 
tributary streams. 


5. Continue monitoring efforts on all restoration projects and prepare 
comprehensive reports of progress every two years. 


6. To help locate possible upwelling areas and potential bull trout spawning 
areas, Gold, Belmont, Lodgepole, Dunham, Arrastra, and Cottonwood Creeks need 
to be flown in the winter following extreme low temperature conditions. 
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Exhibit A. Catch per unit effort (CPUE) and size statistics for Blackfoot River tributaries, 1990 to 1996 


YOY 

CPUE CPUE 

Section Total Number YOY Range of Mean (#/100' (#/100' 

River Location Length Number Captured Captured Lengths Length in ist in 1st 


Stream Mile OTs seas) Date Sampled (ft) Species Captured ist Pass 1st Pass (in) (in) Pass Pass 

















Arrastra Creek Oe7 14N, 10W, 29B 26-Aug-96 440 cr 20 12 9 2.9-8.5 ahiegh) Fifa 220 
EB 36 sl) i 3.7-6.8 is) 3.10 \Ohee'4 
LL 87 43 39 2 O=Gird) 2.8 9.8 8.9 
MWP’ 18 ple iW 2+9=3.65 Shays PF SG eee 
2.4 14N, 10W, 17D 28-Aug-96 200 Guy 2 2 2 nea OES) ace 4.5 41:5:0 
DV 1 1 0 37.5 BrS O25: 0.0 
EB ig) 34 all 194=927 MeN, lei hen TSE 5 
LL 16 ay 0 4.9-10.0 thee 6.0 0.0 
9:32. 15N, 10W, 24C 28-Aug-96 300 le Ud axy. 0 6.1=9.4 Wes shops 0.0 
3 DV 1 1 0 7.8 hes O23: 0.0 
Basin Creek On: LoNa- IW 3338 05-Sep-91 270 EE 55 45 34 22275 378 AM ogee 12.6 
j LNS ° 36 23 0 4,0-7.1 Dee ts) 0.0 
RB il i 0 Sn Bie? 0.4 0.0 
24-Jul-95 360 cr 2 2 0 643=7 25 REO 0.6 0.0 
EB 15 15 13 1.5-6.7 2 te] ar? 3.6 
j LL il ait 0 Svedl Soe! O83 0.0 
Bear Creek 1.1 13N, 16W, 18B; 20-Jun-94 345 EB 6 5 0 4.2-5.6 5.0 1.4 0.0 
TSN eLOW, oe LL vik 5) 0 3.7-8.4 es ae 0.0 
RB 12 8 8 2), 439 Bree 7 HSE 
+5 13N, 16W, 13B 25=Jal=95 300 ue 2 2 0 4.5-4,.9 4.8 One 0.0 
EB 26 18 is) 1s 9=Fe3 Bin 5 6.0 220 
LL 1 0 1 a5 45) 0.0 0.3 
RB 18 14 3 3.5-6.5 4,4 ee 1,0 
SCUL Present 
ive IS Nypeh7 Wels D. 20-Jun-94 210 EB 1} “lg a 3.5-6.8 4.6 sey) tage! 
RB 14 9 3 2 95h 3 4.0 4.3 ae 
2.9 43N;, 27W, 24C 20-Jun-94 gs) EB 4 4 0 4,4-5.7 By ail 5e3 0.0 
LL at i 0 Are fib 0 a 0.0 
RB 8 8 5 peels sik 4.0 10.7 6.7 
Belmont Creek 0.6 14N, 16W, 24B 15-Sep-94 360 DV 4 3) 0 6.7-8.8 Tie 0.8 0.0 
EB 1 1 0 8.3 8.3 ORS OF 0 
LL 40 33 13 251 OFF) 6.2 9.2 3356 
RB 413 278 214 1.4-9.4 Zee cig ey? 59.4 
Blackfoot River, e307 LAN, LW; 268 24-Jul-95 525 cr 2 2 0 4.3=4.5 an 0.4 0.0 
H2-0 ditch LL 26 26 2A 2.2-10,3 2 i 5.0 4.0 
; LNS al > = Sew Be 0.0 ORD 
MWE 7 7 - 2.7-3.2 249 13 0.0 
SCUL Common 





Blanchard Creek Oke 14N, 14W, 5A 22-Aug-90 310 EB fh 0 0 On7 6.7 0.0 0.0 
LL 2 2 Z Bos) ai 3.5 0.6 0.6 
RB 70 50 39 2-2-7.6 ewe 16.1 20.6 
14-Sep-95 420 Cr v) 2 0 5.5-6,5 6.1 ORs 0.0 
LL 16 LL 6 2.+9-6.9 4.3 PRLS 1.4 
RB 197 147 107 2.2-9.4 3.4 35.0 2555 
LND 9 6 0 Tee 3 33) 20) HN att dae 0.0 
LSS 3 3 0 12-18 a), O27, 0.0 
MWP 7. i 6 3.3-4.3 3.8 se | a4 
NSF ad id 0 ZA? ih 2.8 26 0.0 
SCUL Common 
a eee 14N, 14N, 5B 22-Aug-90 126 (GAR 1 i: 0 9.0 9.0 0.8 0.0 
LL al 0 0 3.8 3.8 0.0 0.0 
RB 156 107 45 Lev=HT eo 4.1 84.9 Sia 
eM UR D0 OR a ala a ee ma oman. Meme ent A neater © meme 8s a, ee A SY 2 
Chamberlin Creek OSL TSN, 913W, 32 12-Sep-95 282 CcT* 82 69 40 DO =U ie shoul 24.5 aly ae) 
0.1 L5N, eS W 32 12-Sep-95 282 LL 45 SP 25 2.3-7.9 3.8 i wee! 8.9 
RB il ub 0 AS TRS) 0.4 0.0 
LNS Ae 0 0 aad Ad. 0.0 0.0 
RSS Present 
SCUL Common 
Dist5, 15N, 13W, 3D 12-Sep-95 336 CTs 81 61 33 DSS Oro Bis 18.2 9.8 
LL 6 4 3 3.4-9.7 34 ae? 0.9 
RB 6 5 0 4.0-5.0 4.6 Tas 0.0 
LNS Common 


RSS Present 
SCUL Common 











Cottonwood Creek 4.4 LON; MWe LTA. 23-Jun-92 150 LL Ae 11 0 4.3-11.6 Giger] (3) 0.0 
4.7 15N, 13W, 8D 28-Jul-92 240 DV il 0 0 Ze 7 V2eo 0.0 0.0 

EB 6 2 0 Hel=> ot ewe 0.8 0.0 

LL 86 69 14 Pie Se PR) 6.7 28.8 5.8 

MWE' 1 1 0 PRET | iD evl 0.4 0.0 

sO 15N, 13W, 8D 07-Jul-92 225 EB 1 1 0 6.2 6.2 0.4 0.0 

LL 18 14 2 2-0-2£4.3 WWE) 6.2 0.9 

MWF 3 0 LS Ace 4) Same! Soe) d 23 0.0 

bie) 15N, 13W, 8D 28-Jul-92 300 CT 1 0 0 86 956 0.0 0.0 

EB 1 0 L dee) 0.3 0.0 
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YOY 
CPUE CPUE 
Section Total Number YOY Range of Mean (#/100' (#/100' 
River Location Length Number Captured Captured Lengths Length in 1st in 1st 
Stream Mile (CBR OR 209) Date Sampled (Gis) Species Captured 1st Pass 1st Pass (in) (in) Pass Pass 
Cottonwood Greek "(Cont 5.5 uc 15N, 1SWy SP 2G= Ty OF iia eD Or maT at oa 0A a AB SO 20255) Ge ge 150 eee 
10 TSN, 23We SD 07-Nov-91 180 er 2 0 0 1.8-5.3 3.6 0.0 0.0 
EB 9 4 1 3.3-7.9 550 Dee, On6 
LL 10 i 2 2 Abie Cee Bid deeels 
(bos) TSN LS Wrese 01-May-91 690 cr 2 2 al 2.2-12.4 7.4 0.3 Ona 
EB 29 29 8 1.3=7.9 4.9 4.2 ied 
LL Ws 17) 6 2.6-14.3 hay 2D 0.9 
Nike's} TSN, 13W7 5 23-F0l-9L 285 Cr 6 3 i 3.5-11.8 Bes Ae: 0.4 
EB LAT, 719 i) 1.2-8.1 4.0 PAS) 20.0 
LL 72 35 Psi) AWN Gis) 236 WES o5) 
ec nO OR Ee EE Dn ees ee 
12/0 LON, L4w,; 24DD > O8=Jun—92 125 cT 160 160 719 1.9-9.0 4.2 ane TO 
DV 36 36 24 31102 Gnu 3.8 Bie Deal 
EB 3 3 0 6.6-10.2 8.2 OS 0.0 
LL i ih 0 8.4 8.4 On 0.0 
Boyd Ditch 4.9 SNPS Wee Bo 28-Jul-92 150 LL 10 10 0 4.3-9.6 eke 6.7 0.0 
spring creek Orn PSN Tes Wie 07-Nov-91 231 EB 19 11 4 Bein Siew Ae a, 4.8 A, 
@ mi 6.3 LL 38 j5S) 6 2.8-16.4 tha! 12.6 Puce) 
spring creek OR 15N, 13W, 5D 07-Nov-91 186 (edi) 1 uh il hee Bice OS 0-5 
@ mi 6.7 EB 45 PAD 10 2.5-8.2 4.6 Tas 5.4 
LL 9 7 3 2.0-4.8 3.9 3158 BS 
spring creek 0.1 TSN sw SC 01-May-91 ZAG) CT 1 1 1 Poe Aes} 0.4 0.4 
@ Mie ieS EB 38 38 ag 2.4-10.0 Aes 16../5 Sal 
¢ LL 7 if y/ Dies) Br Shee) 35/0 
SCUL Present 
0.1 TSN, 13W, SC 23-Jul-91 130 (OuE il il 1 3.8 Bae 0.8 0.8 
EB 46 46 5 ies Sie 510 3504 3.8 
LL 3 Z ah 3.8-4.4 4.2 PARTS) 0.8 
SCUL Present 
Dick Creek 0.1 15N, 13W, 24AB 06-May-92 420 ou a al 0 4.4 4.4 Or? 0.0 
LL 7 7 0 AO = 17.6 PEO alee) 0.0 
RB 8 8 5 Die = Heck An? ARS) 2 
LND 3 0 0 2 =o uD BO 0.0 0.0 
MWF 4 4 0 ips )—ai le li) 9.4 0 0.0 
SCUL Present 
0.8 TSN PV LSW, 13D) S06—May=92 243 EB 3 3 0 40-950 6.8 AL i O20 
LL 3} 3 0 4,.4-7.9 5.8 2 0.0 
RB 5 5 3 Be hice D 4.6 eal: MO?) 
LND z 0 0 1.6-1.8 Leer): 0.0 0.0 
LNS i 0 0 14.8 14.8 Q',.6 0.0 
MWE 2 2 0 T55759 CaS} 0.8 0.0 
8.8 15N, 12W, 3A Zino ee 100 (Ok 20 20 5 3.2=7.0 4.4 20.0 5.0 
EB 9 9 5 209=7 <5 4.6 9.0 50 
Douglas Creek me LS Neel Wires OC 05-Aug-94 285 No fish observed 
8.0 12N, 11W, 6AC 05-Aug-94 100 LND Present 
LSS Present 
RSS Present 
ASS ala ND eae Wipe 9S 05-Aug-94 126 (Ga i) 3 5 Po met yeh 4.1 AO) 5835 4.0 
Dry Creek OZ LSNP LOW, Rie 30-Jun-94 330 CT 9 9 2 2.4-5.5 4.4 Diet 0.6 
EB 1 i 0 5.6 5.6 0.3 0.0 
Dunham Creek URGE) 16N, 12W, 19B 07-Aug-96 400 eu 18 as) 6 2.9-16.3 Bit! 363 LS 
DV atl "/ 0 4.4-10.1 6.4 1.8 0.0 
EB 2 2 0 Gra SipiGsal 6.6 Ores 0.0 
4.2 16N, 13W, 12D 07-Aug-96 655 er 3 2 2 3350.9 4.7 0.3 0...3 
Bes 16N, 13W, 2D 07-Aug-96 600 (GAL 2 2 0 4:0), 68.8 6.4 0.3 0.0 
DV 2 2 2 1.9% 82'30 AAO) ies: Ors) 
canal @ mi 2.1 ORF 16N, 13W, 19B 29-Jun-95 350 DV 2 2 0 Sie Opes eo 3.06 Ore 0.0 
canal @ mi 2.1 PRE es 16N, 13W, 19D 15-Jul-96 1000 Cr 5 5 4 2672595) 355 OS 0.4 
East Twin Creek OR: 13N, 17W, 2D 16-Aug-96 60 cr 1 ik 0 Seu 8.1 Ly 0.0 
LL P54 2 2 Bo Laas Bah RAS) Bie3 
RB 1 al al ee i beall Wed i boww/ 
tae, ISNT Wie 2 16-Aug-96 460 cT* 9 9 6 Selah Sy, 20) ee! 
EB LS 15 5 2.2=715 4.8 a3 eel 
LL alae e kal 10 1.6=5.1 EXP Peel Die 
RB 3 3 3 BD 2=aeo aA (hae Ore 
(Ov Fh LAN. LW 3 5C 16-Aug-96 300 EB 27 Zi 8 2,.1=6.2 37, 9.0 DG | 
RB 20 20 20 2.4-5.9 3a (Spy Grew, 
129 14N, 17W, 26C 16-Aug-96 185 cr 4 4 2 2.6-4.8 ett) Pee: sleet! 
EB uz dy2 1 25-68 4.5 6.5 OS 
RB 2 iz 1 Seedy 4.0 St reralh OS 
Elk Creek (a\eae 14N, 15W, 26D 03-Oct-91 198 EB ab 1 1 34 3.4 Ons ORs 
RB 8 6 5 20-475 Pa) 3.0 25 
MWF Al al 0 Sia he th O.S 0.0 
SCUL Present 
25-Sep-96 355 LL al wd 0 4.0 4.0 Ons 0.0 
RB 16 11 2 2.5-8.5 5.4 Bio: 0.6 
A-2 
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YOY 
CPUE CPUE 
Section Total Number YOY Range of Mean (#/100' (#/100' 
River Location Length Number Captured Captured Lengths Length in 1st in ist 
Stream Mile (ALR aS) Date Sampled (ft) Species Captured ist Pass ist Pass (in) (in) Pass Pass 
Flk Creek (cont'd) Ot 14N, 15W, 26D 25-Sep-96 355 LND Present 
SCUL Common 
divecile 14N, 15W, 36A 03-Oct-91 186 cT 1 it 0 5.8 5.8 0.5 0.0 
EB 3 3 0 Ae Di Tie Th 7.0 1.6 0.0 
LL ali sf 0 4,2 4.2 OS 0.0 
RB 22 iS 8 2.2-9.6 4.0 8.1 An 
SCUL Abundant 
25-Sep-96 350 RB 10 10 2 252-6 6.2 2.9 0.6 
LNS Present 
LSS Present 
SCUL Common 
203 14N, 14W, 31B 14-Sep-95 3.753 EB 3 2 0 6.6-8.0 sleet) 0.5 0.0 
RB all 5 3) 2.2-6.6 i fi eS 0.8 
LNS Present 
SCUL _ Abundant 
25-Sep-96 380 cT* Ba 2 0 8.5-9.5 Segal Shes) 0.0 
LL 4 4 4 Tee . 2.0 aly agi al rl 
RB Sik 22 17 2.010. 5 36D 5.8 Ae Ss 
LNS Present 
SCUL — Abundant 
SO 14N, 14W, 32C 03-Oct-91 108 EB 45 30 17 2.6-11.6 4.4 27°58 aS Bai 
RB 63 45 39 1.8-8.5 pA aie Ale SG, 2 
MWE: 2 2 0 Ae Ash 4.6 1.9 0.0 
25-Sep-96 385 EB a] 6 4 3.5-8.0 4.3 16 ee 
RB 65 40 35 1,0-6.2 Bini) 10.4 9.1 
4.6 13N, 14W, 5D 03-Oct-91 105 (eu CL ilgil 7 1.6-6.0 oS TORS Gn? 
Y EB S18) 46 29 2.4-9.0 4.1 43.8 Zhe 6 
RB 6 6 ei Lie See Ses Bred, 2.9 
SCUL Present 
Pied 12N, 14W, 1B 01-Nov-96 235 EB 18 12 7 3.5-10.8 St red! 340 
Finley Creek Lo 16N, 16W, 23B 19-Jul-95 275 cT 10 10 4 3). U=8..2 4.6 3.6 ayes 
EB 6 6 0 5.3-8.4 6.2 Di? 0.0 
ae tl lg a al a Sl ea Ne CS) SOE a. ei Sa as ae Sa a MRS Oe me A eneeeE eT Ae A 
Frazier Reservoir 2, 14N, 12W, 32A 11-Aug-94 3 hours CE 129 129 1 36 CH 132 9.0 - - 
Gold Creek O;2 14N , T6W, 31B “05-Aug-96 bo 2 CcT* iS) 1 0 4.4-8.4 6.4 0.2 0.0 
DV 2 1 0 gS) Se SUPA Stites PSS) On 0.0 
LL 34 14 5 2.2-10.7 Ae? Disi4: 0.8 
RB 41 aly) 8 iy aay Ps) 4.4 2.9 a ke yest 
: LND Present 
fled) 14N, 16W, 30D 06-Aug-96 400 cT* 3 1 0 4.3-4.9 Be], 0.3 0.0 
LL 18 14 0 76-345 (pail SS es 0.0 
RB 16 i 3 82-225 4.8 ile? 0.8 
2.5; 2.7 LAN; AGW; 30B 06-Aug-96 569 cr 5 5 2 70-235 6.0 0.9 0.4 
DV 3 3 0 175-221 8.0 0.5 0.0 
LL 41 33 ih 2 Oertey, sak ee 5. 8 0.2 
RB 34 20 a th 2.6-13.8 ne, Br. 5 1.9 
MWF Present 
Grantier Spring Creek ae 0 14N, 9W, 25A 02-Jul-92 700 EB 169 ANS, 89 dais) Sika! 16 4,4 18.4 L207 
LL 108 80 27 1. 9=1:2),.8 ba se 359 
25-Jul-94 258 EB 129 76 67 2.0-15.8 Bed 2975 26.0 
LL 134 67 54 Lhe ted Be 26.0 20.9 
Hogum Creek Of: 14N, 7W, 8B 10-Aug-95 108 GE 8 8 0 Boor bk 6.6 Wf IA 0.0 
EB 6 6 2 260-853 525 5.6 1.9 
MWE’ al 1 = Zie6 226 0.9 0.0 
Hoyt Creek OR, 15N, 12W, 19B 08-Sep-92 200 GE 1 if 0 4.9 4.9 Oj..5 0.0 
EB oye ee 6 2.8-9.6 4.5 Te.0 3.0 
LL 3 2 2 3.0-4.1 By Ti Ap O) x EG 
RB 20 se) 10 2.0-6.5 a) 6.0 SYA) 
LNS 1 cf 0 6.4 6.4 0.5 0.0 
MWE’ 28 10 if 3,1-5.0 Bis Saw) aie 
uct 15N, 12W, 19¢ 27-Jul-92 165 No fish observed 
3.9 USN, aw ep 27-Jul-92 200 EB 29 29 12 2.4-8.2 Be 2 ai a 6.0 
Humbug Creek dis 7 14N, 8W, 31B 26-Jul-95 500 (eu!) 69 69 29 1° 5-6..8 39 3 8 58. 
LND 1 1 = 2.8 2.8 Oe 0.0 
Kleinschmidt Creek Od 14N, 11W, 6A 24-Jul-89 490 EB isl 3 2 2.9-6.8 4.6 0.6 0.4 
CE 1 1 0 Stale Be On? 0.0 
LL 49 49 39 2 1=19:, 5 4.1 10-0 8.0 
RB 9 9 A 1.6-6.4 4.8 1b 0.4 
26-Jul-94 100 RB 18 12 12 1 21=2.4 iS 12) 10 12.0 
LL 1'63 73 72 2.0-6.0 = LO) 7300 T2a0 
Lincoln Spring Creek 1.4 14N, 9W, 23B 20-Jul-95 360 LL 20 15 4 Pee=L653 6.6 4.2 a a: 
2 a: 14N, 9W, 23A 20-Jul-95 325 ‘EB 2 2 0 On t= Tie Mes 0.6 0.0 
LL 55 39 12 PT=L6 2 4.8 12.0 Si 
2.4 14N, 9W, 24B 20-Jul-95 282 EB 10 8 jj 1.8-6.7 4.8 2.8 0.4 
LL 30 23 6 1.9-19.5 HAD) 5 ae Die a 


SCUL Present 


A-3 
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MOM 
CPUE CPUE 
Section Total Number YOY Range of Mean (#/100' (#/100' 
River Location Length Number Captured Captured Lengths Length in ist in 1st 
Stream Mile CPAs) Date Sampled (EG) Species Captured 1st Pass 1st Pass (in) (in) Pass Pass 
Lodgepole Creek 0.4 17N, 13W, 36B 07-Aug-96 540 cH 22 22 at So = tee he sty: 0.2 
DV 5 5 0 5.6-19.8 5) 0.9 0.0 
SCUL Present 
McCabe Creek RSP) PSN Mew Se 08-Sep-95 504 ead WP TWP | 3.1-9.6 a aes 54 
EB ae BIS 1 Di Need 57.6) Pie) Ord 
below culvert 23) H5N, I12W; SE 10-Sep-92 150 Cr 61 49 25 I 6= ey, 50) 32am 16.7 
08-Sep-95 100 cr US 5 3 URW eal awh 4.9 15.0 rae) 
EB 6 6 0 5.7-8.8 hoe! 6.0 0.0 
above culvert es) DSN 22h, SDE 10-Sep-92 35) GE chal 28 ul 1.6-6.2 4.4 20.7 582 
Bhese 15N, 12W, 4C 16-Sep-92 150 (eve eiiik 25) 5 1.1-8.0 a 6) LOW. eas 
ditch @ mi 2.2 O01) TSN 2 2W ss 08-Sep-95 300 (eae 12 12 = a = 4.0 O50 
Monture Creek 0.4 PEN ISN, 27 03-Aug-94 189 (Gn: 2 2 0 Ars 4,4 de 0.0 
LL al) WZ aly 2.0-2.8 2.4 63 (se) 
RB 82 82 81 1.1-4.8 1.8 43.4 42.9 
LND Present 
2s? 15N, 13W, 22D 03-Aug-94 320) ue Al ult 0 9.0 9.0 OLS 0.0 
; DV 1 il 0 a8 1558 0.3 0.0 
LL 5 5 3 VEAP AMO?) By A 16 0.9 
RB 66 66 58 1.1-11.6 DSP) 20.6 13 
yee USN, lSW, LSA 04-Aug-94 545 Cr 9 9 2 SeislGns eS Ay, On4 
EB 4 4 2 2 De Ae 0.7 0.4 
LL 10 10 10 2-0-2. 7 Pap te) £8 5 Wess) 
RB 21 al 14 L357, 2.6 3.9 2.6 
8.6 15N, 12W;, 6¢ 04-Aug-94 689 ue 15 a5 the 1.4-14.0 3.0 ae) 1) 
DV 4 4 2 2.4-3.5 2.8 0.6 Ors3 
EB 19 19 16 2.0-5.4 Bred 2.8 Bras 
LL il Uf 6 2.4-5.5 0) TO: 0.9 
12°59 16N , 12W, 29B 03-Aug-94 450 (Cal 9 9 8 PRS) 3).4 20 1.8 
DV 30 30 28 20-51, 1 Qt 6.7 6.2 
EB 14 14 4 2.4-7.1 4.4 Sil! 0.9 
Morrell Creek 0.1 16N, 15W, 14BA 05-Sep-90 346 DV ib ali 0 2 his 5) 9.3 OS 0.0 
EB 35) 26 iy) 1.7-6.0 ei) ies 4.9 
LL 38 24 Pail WS eke el PRES 6.9 6. 
SCUL Common 
Ae aN, SUSWe  Z5CDiIy OS—Ssep-90) 300 (eae 19 19 iat 2.8-6.6 4.0 623 Biot 
DV 18 18 7 26-1120 4.5 6.0 2n38, 
EB 5 5 0 4.8-10.3 Led eg 0.0 
SCUL _ Abundant 
Murray Creek 3i0 12N, 12W, 8 05-Aug-94 150 en 14 14 “i 2. 7=5).6 4.7 923) ney 
SCUL Present : 
Nevada ‘Creek 0.0-3.8 13N, 11W, 8D; 12-Apr-90 20064 LL it fl 0 145 eS 0.0 0.0 
13N LW aD LNS Common 
LSS Common 
NSF Common 
RSS___ Common 
On? P3N, kW, | 7D 09-Sep-94 500 LL il! al 0 ies Wied Of 0.0 
LND Z 2 - Phe Oe) cel PIAS 0.4 0.0 
LSS 2 14 = 2.8-6.8 4.6 De 0.0 
NSF 2S 16 - 2.9-8.7 re hav 0.0 
RSS 2 ll = 4.0-4.1 An 0.2 0.0 
SCUL 4 2 = 2.4-4.0 3.0 0.4 0.0 
Dede Se ah Nin kc Wie oe 09-Sep-94 500 LND 1 el 2.0 PAO) Om 0.0 
LNS y 5 - Lp hs! 6:3 0 0.0 
LSS 63 48 22026 33 6.8 9.6 0.0 
RSS 24 16 2.3-4.3 3.4 Sie 0.0 
2 eh 12N, 10W, 5A 09-Aug-94 420 LND 1 1 - Bi P08) On2 0.0 
LNS 24 22 = 1-5-6755. 3.4 Bai 0.0 
NSF 1 2 - 24 Zieh 0.2 0.0 
RSS 18 Leb = 0.9-3.4 23 2.6 0.0 
SCUL Present 
29.0 12N, 10W, 11D 12-Apr-90 400 RB 3 3 1 3.6-5.5 AS 0.8 O35) 
LNS 1 aL - 6.6 6.6 0.3 0.0 
LSS 7 7 = Se aete. 7 1B.. 5 al, ote) 0.0 
MWE a 2 = LUG =E5 8) se 0.5 0.0 
DOO L2IN ROW castle 09-Aug-94 430 RB 3 aL ~ 4.8-6.4 bee (3) OR, 0.0 
LSS 5 4 - 2.6-18.8 TOs 0.9 0.0 
MWE 1 0 - 8.6 8.6 0.0 0.0 
RSS Present 
SCUL _ Abundant 
Byte) 12N, 9W, 19A 23-Jul-96 400 RB* 3) 2 0 2.9-11.0 9.0 (OipS: 0.0 
LND alal 6 0 2.5-4.1 39.0 BS 0.0 
LNS 2 Hl 0 1254 eos a2 On WS) 
LSS ya: 36 9 2.0-20.0 12.3 9.0 223 
RSS 4 Pe 0 1.6-2.4 260) ORS 0.0 
SCUL hal 59 0 2.4-4.7 3h 14.8 ORO 
33.0 12N, 9W, 35B 24-Jul-96 350 EB a5 28 0 5.1-10.0 Pe 8.0 0.0 
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YOY 
CPUE CPUE 
Section Total Number YOY Range of Mean (#/100' (#/100' 
River Location Length Number Captured Captured Lengths Length in ist in 1st 
Stream Mile (T. Re S) Date Sampled (ft) Species Captured 1st Pass 1st Pass (in) (in) Pass Pass 
Nevada Creek (cont'd) 837.0 12N, 9W, 35B 24-Jul-96 350 LNS i 1 0 4.0 4.0 6.3 0.0 
SCUL 13 1} 0 2. T= 4 23 3,5 od 0.0 
Sa%8 LAN OWie 25 23-Jul-96 300 EB 48 34 fll 2, O= MA: 4. 4.8 ATS Be 
RB* 10 2 1 3..5-5.5 4.6 Qe7 0.3 
SCUL wey 69 0 1.5-4.6 2.6 23.20 0.0 
40.8 12N, 8W, 30 24-Jul-96 510 Cre 5 5 5 2.9-3 .3 ae AES) i. 0 
EB 10 10 8 iL 8 Dh 7) 2. 240 1.6 
SCUL 54 54 0 1.6-4.2 2.8 10.6 0.0 
QD Al 12N, 8W, 15A 23 =o—9'6 405 Cr 18 18 6 2.2-5.8 4.2 4.4 eS 
SCUL 34 34 0 1..4-4.3 a ae 8.4 0.0 
Nevada Spring Creek oO L3Nip tw) 12D 26-Jul-90 2000 LL 33 26 14 2.3-24,.4 ene Hes On:7 
LSS 2 2 0 GO OR ea. AL Q.1 0.0 
15-Aug-91 795 ica 1 al 0 aay vt UO Ost 0.0 
LL 36 29 12 2.6-16.6 6.2 3.6 f 55 
17-Aug-92 795 LL 158 103 69 2.8-23.4 4.4 AICO) Sah 
14-Jul-94 795 LL 139 79 43 2.0-17.6 ES 9.9 Be 
North Fork 2.6 14N, 12W, 11C 09-Sep-94 336 DV 2 2 0 573-6..2 5.8 0.6 0.0 
Blackfoot River ; EB i a 0 4.8 4.8 0.3 0.0 
LL 20 20 1? 2.2-9.0 4.2 6.0 32-6 
RB 8 8 5 1.5=4:8 328 2.4 #5 
se ee ere eee ee eres ee ela Ce ee ee ee ke os ee oo ee 
Off Ake ea WEAN Sei PAT Ce eB) 09-Sep-94 405 er al il 0 5:20 5.0 02 0.0 
tip DV 10 10 4 2eo=7 <3 4.4 255 1.0 
LL 2 2 iy OF ae 5:6 O55 O52 
RB 3 3 0 4,1-4.5 4.4 Ona 0.0 
SS) Se cine See 02-Aug-94 300 DV 2 2 ib 2.0-4.8 a7, CaF 0.3 
yee 16N, 11W, 35B 02-Aug-94 162 aay ip il 0 6.4 6.4 0.6 0.0 
DV Za ae Se 1.8-7.3 Bd. 13-10 DG) a5 
RB 3 3 0 2.9-3.4 Bek 1.9 0.0 
ditch @ mi 8.8 0.2 SN LW 298 07-Jul—95 1140 cm 2 2 0 14 Be UG AS 1G (OY avA 0.0 
DV 3 3 0 SS Tes) 8.1 Ois.3 0.0 
EB a! 1 0 Set 8.4 Os 4 0.0 
LL 2 2 0 5.0-5.1 Bed On? 0.0 
RB 2 2 0 6..5=10...2 8.5 02 0.0 
ditch @ mi 10.0 Ort! SN SW 2€ 23-Sep-94 300 RB il 1 0 7.6 7.6 0.3 0.0 
LL 7; 2 0 9..0=11 .8 10.6 Qia7 0.0 
MWE’ 2 2 0 3.1-4.0 3.6 O57 0.0 
28-Aug-96 ews DV 20 20 18 2.0-18.0 350 53 4.8 
EB 1 q 0 8.0 8.0 O23 0.0 
WF 4 4 0 = = 2.2 0.0 
SCUL _ Abundant = - 0.0 0.0 
ditch mi s0...7, 0.2 SN LAW. 28C;.22=Sep—94 210 DV il 1 0 20.8 20.8 0.5 0.0 
15N, 11W, 29D MWF 38 38 0 3 .2=4.5 4.1 pie Ie 0.0 
RSS 0 2.8 2.8 O35 0.0 
05-Sep-96 800 Crs ib i 1 8.0 8.0 sel Ora 
DV 14 14 12 = - 1.8 1S 
LL 2 2 0 - - Gi 3 0.0 
ditch @ mi 22-3 Oa TSN? tiw,. Usp 08-Jul-94 380 cr il 1 0 10.4 10.4 0.3 0.0 
DV 3 3 il 2.0-14.6 a. 0.8 0:3 
LL 2 2 0 5.1=9.2 Tae) 0,5 0). 0 
SCUL Present 
oie 4 15N, 11W, 14A 27-Aug-96 760 Cr 1 1 0 TO TiO) Ore 0.0 
DV ae 222 104 2.1-6.6 51.5. 6 ai Lois 2 
SCUL Present 
0.4 i5N, 11W, 14A 12-Sep-96 1000 DV 34 34 29 2.1-7.8 320 Bou 2 9 
ditch @ mi 15.3 0.1 LSNy LW ZC 01-Jul-94 396 er A, 1 0 la ete) U7 28 Ons 0.0 
DV 20 20 Ag} LeSei. 2 37.10 oe 308 
02-Aug-94 180 DV 47 47 47 5. 8=2) 07 Died ZGicd 2651 
22-Sep-94 380 DV 22 20 20 2.2-6.9 Bul See tees] 
Tae: 15N, 11W, 14A 11-Jul-94 480 DV 1 1 0 53 Ree) Dr tes 0.0 
eT 1 1 0 8 7.8 0.2 0.0 
22-Sep-94 720 er a 1 0 Hoe! ith Ow 0.0 
Owl Creek 1.2 16N, 15W, 26AC 23-Aug-90 500 LL 6 6 2 2.7-14.5 8.6 ae 0.4 
RB 4 4 il Lo]. 5.9 0.8 0.2 
LND Present 
LSS Common 
MWE 1 if 1 Died, ze: 62 0.2 
NSF Common 
RSS Abundant 
204 15N, 16W, 27B 23-Aug-90 2y5 LL 18 18 3 2.7-14.1 bas 6.5 as 
RB 4 4 4 2 43 3.63 Bit 1 t = 
LND 5 5 - 3.3-4.8 3.8 138 0.0 
LSS, 3 3 - 1.5-3.9 Bit Ll D' 0 
NSF i, iL = 1.05 1.5 0.4 0.0 
4.2 16N, 15W, 28D 19-Jul-95 50 LL 2 2 0 6.1-15.8 20 4.0 0.0 
RB 2 2 0 5.5-6.1 5 9 4.0 0.0 
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YOY 
CPUE CPUE 
Section Total Number YOY Range of Mean (#/100' (#/100' 
River Location Length Number Captured Captured Lengths Length in 1st in ist 
Owl Creek (cont'd) LNS 1 il 0 iia) 1502 2.0 0.0 
MWE 7 us 0 TOA 2 oe 14.0 G0 
Pearson Creek OZ T5N;, 23W, 338 24d =9 5; 600 GE 1 1 0 6.0 6.0 0.2 0.0 
EB 2 2 2 Ph Seilaieh ) 2.9 O63 Ons 
LNS 2 2 = Be I= Oe 7. 6.4 ON3 0.0 
8 15N, 13W, 33A 19-Apr-94 250 Cie af ig 0 195 195.0 0.4 0.0 
1.15 TAN Sl 3Wy ese 11-Apr-94 400 Gir 54 54 i 2.0-9.8 a” eS 1.8 
Placid Creek B.2 SLIN, wesw, 250, Li. 23-Aug-90 400 Cr 2, 2 at Biel aot de Gran 0.25 OS 
EB 28 28 2 ieee aL 6.4 7.30) eS 
RB 31 31 24 Zed2 02 S226) Mes 6.0 
BG? 16N, 16W, 13C 19-Jul-95 492 CcT* 3 i) 2 Pye SPEC el Ano 0.6 0.4 
EB 47 47 10 1.8-8.7 Be 9.6 Pie io) 
SCUL Present 
4.6 16N, 16W, 14B 19-Jul-95 330 Gav 4 4 3 276-56 ei) eee 0.9 
EB 46 46 ey 2.0-11.2 Seis 13.9 B49 
SCUL Present 
Nick's Spring (Oe VON LON 7 25 LT -dal-9 5 235) (eup 5 5 ik 3 Ooo (ihesip Zed 0.4 
Creek SCUL Present 
Poorman Creek 4.4 13N, 8W, 8CB 08-Nov-91 255 (ak 158 109 10 1.8-10.8 8.2 42.7 3.9 
DV 2 il 0 8.7-9.8 9.4 0.4 0.0 
EB iE 3 al 3. 6-9. 4 Tee dee G4 
LL 2 1 0 14.6 14.6 0.4 0.0 
Rock Creek 0.0 14N, 11W, 6A 20-Jul-89 385 Cr 2 2 al. BH =4e2 4.0 O25 0.3 
EB 3 3 i 2.38 4.2 0.8 0.3 
LL 10 10 7 2.5-5.8 3.6 2.6 1.8 
RB 5) 5 2 13-5). 0 Bliacs es OD 
LND Common 
SCUL Common 
02-Aug-94 385 cT al il 0 4.3 4.3 0.3 0.0 
EB 4 1 1 ibe} 438 0.3 (eS) 
LL 80 80 67 1.8-9.4 3n4 20.8 17.4 
RB 49 49 43 1.0-8.5 ral) W257 ee 
MWP 3 3 3 2.0=3;.5 PAGS 0.8 0.8 
SCUL Common 
oil 14N, 11W, 6A 20-Jul-89 346 EB 10 10 53 2.6-6.7 5:4. a5) 0.9 
LL 36 36 auil 2.1-6.8 3} oak 10.4 30) 
RB ial Sul lly; 1.2-8.8 Sel 9.0 4.9 
28-Jul-94 B52 (a8 at 1 0 4.4 4.4 Oie3 0.0 
EB 6 5 3 Ze Ome ee Bie ae 0.9 
LL 228 152 126 1.6-18.5 Bid 43.2 35.8 
RB 155 118 107 They 5 Poe) 3365 30.4 
SCUL Common 
On 14N,912W, 5B 21-sul 89 205 EB 9 19 19 Din = 3 el: 2.6 ey 8) Dines 
LL 3 3 g Pps us| 2.7 tle LD. 
RB 14 14 14 1 2=1 26 ches 6.8 6.8 
03-Aug-90 496 CT 6 4 1 3.8-4.4 ae 0.8 0.2 
DV al BL. 0 16.2 16.2 OF2 0.0 
EB 104 es 70 2.0-8.7 2.9 Seal ened: 
LL 30 iN) 19 2 WT 52 3.0 B83 B28 
RB 5 4 al) 3.0-8.1 Oral 0.8 OFZ 
29-Jul-94 469 cr al 1 0 6.4 6.4 OF 2 0.0 
EB ul 28 20 2 lL —alO:. 7 Bn 6.0 Ae 
LL 186 141 ales} 1 4 =13%,.2 350 30.1 28.4 
RB* 140 138 132 1.0-7.4 i ei) 29.4 294 
SCUL Common 
LED 14N, 11W, 5A 2-89 411 EB 34 34 21 2.1-7.8 Shy, 8.3 6.6 
LL 6 6 2 2 AO 210 Os 7 AAS Ons 
SCUL Present 
29-Jul-94 411 (ee 3 3 0 4.3-6.0 Ba 0.7 0.0 
DV 1 i 0 7.8 7.8 One 0.0 
EB 40 40 38 Z2g4—-0% ) Bh sp Oi): Om 
LL 20 20 7 2.5-5.8 BAG 4.9 Ay 
RB 3 5 a Peer) Ae Ome 0.2 
WZ 14N, 11W, 5A 24-Jul-89 302 EB 24 24 17 281-6 4 ans WES] 56 
LL di a 1 B20 SO) Ons Ces 
LND Present 
SCUL Present 
29-Jul-94 246 EB 35) 35 34 2.0=4.1 30 TA 18 
LL 8 8 2 Sei eath gah 5.6 Pres 0.8 
RB 3 sy 0 4 ela1 1 29 ieee. 1.2 0.0 
339 15N, 421Wi, S58 01-Aug-96 540 Gar af 1 0 7.9 hes] Os2 0.0 
EB 14 ae 0 6.7-9.8 7.8 2.4 0.0 
LL 4 3 0 6.4-7.5 hep 0.6 0.0 
RB 2 2 0 See wf al 6.3 0.4 0.0 
5.7 15N, 11W, 35BC 30-Jun-94 375 (oui 1 a 0 13.0 13 e0 0.3 0.0 
EB ak 1 0 6.8 6.8 G23 0.0 
RB 1 al 0 4.4 4.4 ORs 0.0 
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YOY 
CPUE CPUE 
Section Total Number YOY Range of Mean (#/100' (#/100' 
River Location Length Number Captured Captured Lengths Length in 1st in 1st 
Stream Mile (De R, -S) Date Sampled (ft) Species Captured ist Pass 1st Pass (in) (in) Pass Pass 
Rock Creek (cont'd) 6.4 15N, 11W, 24D 31-Jun-94 510 EB 6 6 0 5. 7-10 52 thao. rea (Heal) 
LL ul a 0 6.9 6.9 OF2 0.0 
01-Aug-96 565 CT 9 7 0 A..F =804 65.2 Pane 0.0 
EB ey 12 0 5. Le Wow Died. 0.0 
SCUL _ Uncommon 
Wa 15N, 10W, 19B 30-Jun-94 543 CY 15 iS) 1s 2.521 2 yer: 2.8 0.2 
EB 9 9 0 Stachel ee ihe 8 Ah 0.0 
SCUL Common $ 
YES 15N, 10W, 19B 27-Aug-96 520 Ci 9 9 8 epg Wi etl Pb Mech ee 
EB Pei hi 1 To Oa eS 3.3 G2 
LND Present 
SCUL Present 
Salmon Creek OA 15N, 10W, 18D 01-Jul-94 190 EB 7 7 6 2.2-5.9 2.9 shen Syst 
LND 5 5 0 1.6-3.0 Dies 2a) 0.0 
0.4 15N, 10W, 178 01-Jul-94 300 Cr 1 il 0 8.0 8.0 0.3 0.0 
: EB Lal ri 0 5.3-8.5 ted SW 0.30 
a3 ISN, 11iW, 213A 22-Jun-95 510 DV 2 2 0 6.7-6.9 6693 0.4 0.0 
EB Zul 27 6 1.6-6.1 Ase. 53 Le2 
SCUL Common 
MES) 1SN ee LW 2: 23-Jun-95 513 (eae 4 4 1 Bsa Ome 4.8 Ons 0.2 
EB slit 11 a Z2.2-6.7 Se pag l Oe2 
ditch @ mile 1.1 0.0 15N, 10W, 18B 22-Jun-95 261 EB By Bay 28 i. Sayer Sr Zin 8 10.7 
LND 5 5 0 1.8-2.1 2.0 Aiye'9 0.0 
SCUL 2 3 0 Be 3=e a vese 5 flict 0.0 
ditch @ mile 1.3 0.0 15N, 11W, 3A 23-Jun-95 231 EB 16 16 7 1.6-8.1 3.6 6.9 Be) 
LND 7 ti 0 1.8-4.3 2.6 3.0 0.0 
Shanley Creek O22 15N, 13W, 9B 11-Jun-93 360. Gay 2 0 0 2.7-3.6 EY 0.0 0.0 
EB 6 5 0 4.3-6.8 Are 1.4 0.0 
LL ali) 7 2 3.1-6.3 4.2 1a 9) 0.6 
SCUL Common 
31-Jul-96 300 oul 1 1 0 Oeil ant 0.3 0.0 
EB 24 19 2 2.6-8.5 5.8 6.3 Died 
LL 13) 9 0 3, 7-10 40 5.9 Shae 0.0 
SCUL Common 
al ce! 15N, 13W, 3B 11-Jun-93 200 en 8 7 0 4.3-6.8 eee! 35 0.0 
EB Zit 18 8 2.3-7.0 AS 9.0 4.0 
LL al ie 0 557 Bal 0.5 0.0 
126 15N, 13W) 3B 31-Jul-96 466 en 13 Fi 0 2.7-8.0 5.8 NOS) 0.0 
EB 49 36 10 1.8-7.9 5.9 hie ds Dis. A, 
LL 2 1 0 Seay RU. 8.9 re 0.0 
SCUL Common 
Bandy ditch OieZ LN) L3W7 3B 31-Jul-96 180 EB 8 8 8 es=20 4 Paes 4.4 4.4 
@ mile 1.6 10-Jun-93 210 Cr 4 4 0 4.0-7.9 5.8 1.9 0.0 
EB Ui ry. 3 2.7-6.8 4.2 363 are 
Warren Creek Ou LAN, 13W,; 2B 11-Oct-91 186 LL Bu, 24 a) 6.9-8.8 4.2 eS) i/o; 
RB ie! ial 3 2.4-7.9 5.9 51.9 6 
: MWE 58 48 0 B= 4e5 3.9 25.8 0.0 
0.4 14N, 13W, 1A 11-Oct-91 180 EB 3 Z hi 3.9-7.9 5.9 i 0.6 
LL 40 33 2 3.0-14.3 6.7 6.6 0.4 
RB 5 4 iS 2.4-5.7 4.0 22 1. 
LNS ag 0 0 6.4 6.4 0.0 0.0 
LSS ul il 0 hee: Ts3 0.6 0:.'6 
MWE: 43 10 0 3.8-4.7 4.3 56 0.0 
ual 15N, 12W, 31C 06-May-92 PIE: EB 9 8 0 5.3-9.4 6.5 2.9 0.0 
LL 16 10 0 4.3-14.6 7.4 sje 0.0 
RB 2 i 0 4.6-5.5 Bis aL 0.4 0.0 
LNS 3 2 0 4.5-6.1 5.5 0.7 0.0 
Backs TSN, T2Wa ZC 18-Apr-94 400 EB ‘ 8 8 0 4,.4-9.9 (veal 2.0 0.0 
LNS Al 1 0 6.2 6.2 0.3 0.0 
4.9 LSN, 1207 33D 18-Apr-94 450 EB 6 6 0 7.4-8.7 8.4 baie! 0.0 
8.2 SN a ZW, 2 25-Jul-95 420 er i 1 OFF 8.8 8.8 0 ae 0.0 
EB Sid) 25 5 2.8-10.2 D4 6.0 Mees 
LNS 10 - ~ 2.4-6.9 4.6 0.0 0.0 
Wasson Creek Oe 13N, 11W, 11D 15-Aug-91 400 cr 5 3 0 7.1-9.8 8.4 0.8 0.0 
LL 20 18 10 2.5-14.8 HSS 4.5 2.5 
0.6 L3N, Duwi 8) 21-Aug-91 330 er v 7 0 6.0-9.6 8.6 aye 0.0 
LL 4 4 ih S-1—-t5.4, 10.2 3 ey? Ons 
0.9 13N, 11W, 13B 21-Aug-91 200 cr 1 1 0 401 4.1 0.5 0.0 
2.4 13N, 10W, 7C 21-Aug-91 129 Cr 28 25 i ) 1.4-4.9 3.8 pS gest TO .d: 
2.9 13N, 10W, 7D 21-Aug-91 135 er 41 36 18 1.0-6.3 4.0 26.7 ls See! 
West Twin Creek LO 13N, 17W, 2 21-Aug-96 65 Cr 1 1 0 6.8 6.8 tS 0.0 
EB 1 1 1 a2 ap 5 1.5 
LL iL 1 A 2-0 Zis'O 155 aS 
RB 2 2 2 Pw Ae Nene aie A Be irate 
0.2 13N, 17W, 2 21-Aug-96 385 cr 2 2 1 3.0-4.0 3.6 0.5 0.3 
cT* LS a5 9 py Sr pes lee ao aes 


Exhibit A (continued) 








OM 
CPUE CPUE 
Section Total Number YoY Range of Mean (#/100' (#/100' 
River Location Length Number Captured Captured Lengths Length in 1st in 1st 
Stream Mile (SC RR ero) Date Sampled (ft) Species Captured ist Pass 1st Pass (in) (in) Pass Pass 
West Twin Creek (cont': 0.2 13N;, YW; 2 21-Aug-96 385 EB 5 5 3.8-8.8 6.2 33 0.3 
RB 6 6 4 330=5..5 4.0 aS 150 
SCUL Present 
eo) 14N, 17W, 34; 21-Aug-96 360 cT* 4 4 3 3.0-3.3 S16 pW 0.8 
DAN peel Win oi5 EB 10 10 i. pO Mchee maha) Bien! ei OES 
RB 7 7 5 Dif ens 335 Ee) ea 
LND Present 
Willow Creek ey 14N, 9W, 28A 18-Aug-92 200 LL 4 4 0 2.4-13.4 heal 220 0.0 
evens) 13N, 9W, 10B 18-Aug-92 100 CT 18 18 6 2.8-5.9 4,4 18.0 6.0 
EB 9 g) 2 2.1=6..0 No 9.0 20 
Yourname Creek 1.8 13N, 12W, 10B 17-Aug-92 150 (hE 45 39 23 2.4-7.0 aia e 26.0 nes 








* Sample may include rainbow trout/cutthroat trout hybrids 


|Exhibit B. Mark-recapture population estimates in the Blackfoot River drainage, 1985 to 1996. 


















































































































































River Section Size 
Mile Location Date Length Class Efficien Total Estim/1000 
Stream Mid-point T Ras Sampled fie Species in Marked Captured Recaptured c R/C) Estim + CI ee eh 
Blackfoot River, pe 13N,16W,6 29-May-85 19008 Cr >6.0 58 56 16 0.28 197 + 38 1.024 +40 
Johnsrud Section DV >6.0 16 8 i | 0.06 te. 2 4.0 + 4.0 
LL >6.0 22 14 2 0.09 sll: es Oe 640 SRS 
RB 5.0-10.0 470 448 60 0.13 3466 + 818 132.3 AZZ 
10.0-12.0 122 95 15 On 12 |e Me I fs 38.8 + 16.8 
>12.0 78 53 6 0.08 608 + 401 EON es PANG) 
All >5.0 766 674 100 O23 5125.4 936 269.6 + 48.3 
23-May-89 19008 Cr >6.0 13 6 2 0.15 3243004 apie eel 
| DV >6.0 16 12 ik 0.44 70 OE Sa eh a Bee: Oe LE Ae) 
LL >6.0 43 35 12 0.28 221 S952 6.4 cae] 
RB 5.0-10.0 436 392, 50 ORE 3366 + 871 a de Ape Os oR 
10.0-12.0 68 53 6 0.09 sso IES re ly 0) fe Tek 0) im OB 
212.20 60 42 10 On 23) Lato LLS TEs a Bi | 
All >5.0 636 540 87 0.14 3915 + 760 206.0 + 39.2 
| 07-Jun-90 19008 CT >6.0 19 30 8 0.42 68 + 36 Se a 
: DV >6.0 13 13 3 (m3 48 + 36 2.5 21.9 
LL >6.0 46 53 14 0.30 168 4 71 6.6 2 3.7 
RB 5.0-10.0 424 482 94 0222 2160 + 395 113, cage a0 <A 
10.0-12.0 148 120 34 0.23 514 £ 144 206 Sy Ast 
>12.0 59 48 1s 0.25 183 £°73 PG SS 
; All >5.0 709 746 168 0.24 B13 7eteA23 165 cde 2 LR 
21-May-91 19008 jeuy >6.0 22 48 4 0.18 224.4 174 11,8 2.9..0 
DV >6.0 17 hi 3 0.18 80 +. 63 hadi tesia3 
LL >6.0 49 43 10 0.20 1.99 aod 00 LOe 520552 
RB 5.0-10.0 322 357 56 Li ya Bg 2028 + 488 1OGSTE 25.2 
10.0-12.0 102 199 Sil 0.50 395 + 93 20: 8wt 408 
SAO 112 144 28 0.25 564 + 184 PSM nt a RS 
All oni) 624 808 152: 0.24 3304 + 479 173.19. ote 247, 
18-May-93 19008 CT >6.0 39 42 8 0.21 190 + 107 TO MOe es 25 
DV >6.0 10 mR 2 0.20 43 4.37 DiS. 9 
LL >6.0 65 87 16 0.25 341 + 144 L729 EAT e4 
RB 5.0-10.0 228 229) 37 0.16 1445 + 425 TOO) = 2a9 
10.0-12.0 140 85 a 0:85 550 + 198 29~S e102 
=i 2.0 105 89 16 0'. 15 560 + 238 DP Zs 
| All >5..0 587 553 100 O<17 3224+ 577 169.6 + 29.8 
17-May-96 16005 CT >6.0 Suz) 16 3 0.23 59+ 46 eee Deo 
DV >6.0 9 6 4 0.44 43. od '6 ee ke 
i LL >6.0 54 Sil, 10 0.19 189 & 74 O29 = 236 
! RB 5.0-10.0 95 89 18 0.19 454 + 180 2523" EP2150 
200 =2200 29 33 18 0.62 53ar teh6 Bed tk 20 
S260 43 57 12 0.28 HFS rated PD Dice BnG 
All >5.0 243 232 65 0.27 860 + 178 Soot t0e9 
Blackfoot River, 43.9 15N,13W,32 25-May-89 20064 Cr 6.0-12.0 8 12 Me Opals 53) 46). O39 Basak 
Scotty Brown >12.0 0 0 0 = = 3 
Bridge Section DV >6.0 13 9 2 (eae Gs} 46 + 38 eee Oe) 
LL 6.0-12.0 46 ST 4 0.09 356 = 27 1 Zine s lol 
>12.0 28 23 5 0.18 aig yas agg ISS Syetidame ss het 
RB 4.0-11.0 106 102 18 Orly 579 + 234 23:9) adie a 
11.0-14.0 25 27 6 0.24 103" 2° 63 Sly Sesiaek 
>14.0 16 13 4 G.25 As Sh CAPE: ae 2 eB isy 
All >6.0 242 223 40 Our? 1327 2 370 OG.d Feed 
05-Jun-90 20064 cT 6.0-12.0 Pa 46 5 0.24 a lia aa 48 SES oS 
eh >12.0 6 8 2 0.33 20 16 120. 200.8 
DV >6.0 6 i 2 0.33 29 £ 26 2 5 ede 3 
LL 6.0-12.0 27 44 6 ON 22 17g = LS O29 33 Sys 
>i20 29 26 10 0.34 ie 2 oe 3.6 + 126 
RB 4.0-11.0 123 209 30 0.24 S39 27/4 (ig pet SYaes ge Sy 
11.0-14.0 56 60 12 Oia 266 + 126 ii Wei lee Soa cape) 
>14.0 24 18 i) Ones 118 + 94 5.9 + 456 
All >6.0 292 423 70 0.24 1749 + 376 87.2 + 18.4 
28-May-91 20064 cT 6.0-12.0 35 27 8 GE23 Ii SS Spee PRY 
>12.0 ch 8 3 0.27 UA Seen} Toss 088 
DV >6.0 aly) 8 3 0.20 ee eS} Lod. ee led 
LL 6.0-12.0 i § 28 6 0.29 132° 2 SL 6.6 + 4.0 
>12.0 37 37 Th 0.35 100 + 46 i Ome ee 
RB 4.0-11.0 101 106 15 O.15 681 + 305 33),.9 see 14.9 
11.0-14.0 88 84 18 0.20 BOF. 157 9.8 HG 
>14.0 53 47 wish Ow 215 + 203 LO, Cex, 0 
All >6.0 365 345 ibs GO. 21 1665 + 335 83.0 + 16.4 
16-May-93 20064 Cr 6.0-12.0 16 29 3 9.19 2 a OS o.s: x Olea 
>12.0 19 29 4 ee i ETD + 89 SF Fes 
DV >6.0 16 13 2 0.19 59 + 44 2.9 eg ae 
LL 6.0-12.0 Me 28 a 0.06 260 + 290 3.0 oe Le. 1 
S220) 50 30 14 0.28 104 + 38 See a ee) 
RB 4.0-11.0 33 62 3 0.09 535 + 463 26.6 + 22.6 
11.0-14.0 ais 69 18 Oo25 286 + 109 4.35 & Sd 
>14.0 90 65 18 0.20 21.5 oF 9 15.7 aa 548 
All >6.0 318 325 64 0.20 1599 4 352 TD TEER TT 2 





B=1 





Exhibit B (continued) 
















































































River Section Size 
Mile Location Date Length Class Efficiency Total Estim/1000 
Stream Mid-point tT) Rice Sampled ft Species in Marked Captured Recaptured R/C Estim + CI ‘arti 
Blackfoot River, (Rye) 15N,13W,32 15-May-96 20064 em 6.0-12.0 30 24 6 0.20 TPLOPENGS NS Sam by 
Scotty Brown Bridge >12.0 21 19 2 0.10 146 + 134 Te Sie te O 
Section (cont'd) DV >6.0 8 11 il 0.13 53 + 56 D6 aoe 
LL 6.0-12.0 20 suet 0 0.00 
ee Wk) 39 37 10 0.26 130) £67 Go Tee DB 
RB 4.0-11.0* 42 48 9 Ono 210 See 7:13 10) SuteS. 5 
11.0-14.0* 19 20 4 Oe2k 832559 Ae ie 9 
SLATOe Syl 40 9 O.18 Pie eP hates Wl LOG eS: 4 
All >6.0 230 210 41 0.18 1160 2 316 i iricine ome Seirus) 
Gold Creek 0.2 14N,16W,31 05-Aug-96 592 RB <4.0 18 10 6 0233 S Ones 5s Op see 2m Mi 
>4.0 23 6 2 0.09 56+ 42 CS ee sal ores 
All 41 16 8 0.20 Bos 32 1344. 25.8 
LL <4.0 15 38 2 On ns 208 £2200 ak 233.7 
>4.0 19 20 8 0.42 TAGE Sea P) i es ee mec de =| 
All 34 58 10 0.29 188 + 98 31.7. 16.5 
RB & LL >4.0 42 26 10 0.24 NOS eS) 47 Ween Ve) 
All >4.0 43 29 10 O.23 12050) 255 2023802 O53 
North Fork 4.0 14N, 11W, 6A; 29-Aug-89 20430 er >8.0 8 5 2 0.25 Ghee) ORs. Gee 6 
Blackfoot River 12W,14N,10D DV 6.0-12.0 B 3 0 0.00 
WA) Sele XN) 9 10 5 0.56 HY Mie AS) O38 £24 
>6.0 14 13 Ss 0.36 BANE 19 BN a Looe ees) 
LL 6.0-12.0 26 36 5 (Oya) Les 14 So 25.5 
12.1-24.0 33 20 y/ OR 2H 88 + 46 AWS 2! 
>6.0 5S 56 a2 0.20 262 + 123 p26 = S29 
RB 6.0-12.0 a7 12 2 @:12 Th £64, SSC e SizzZ 
HGP gall 1710) “ij 4 a 0.14 io £417 0.9 = 028 
RB >6.0 24 16 3 Onu3 105 82 Ney ae eee 
All >6.0 105 90 22 O20 418 + 148 202 See eal 
21-Aug, 20430 er >8.0 13 NDS 4 OSH eS ses PAS) Te se 
04-Sep-90 DV 6.0-12.0 alle 5 0 0.00 
12.1-24.0 18 8 4 0.22 3 Sees LEG. = Oe, 
>6.0 29 ule) 4 0.24 830 054 Ao. 2 276 
LL 6.0-12.0 ne) 55 5) 0.06 7146 + 533 36.5) fee oes. 
12.1-24.0 46 39 10 0.22 170." 64 8.3 2 450 
>6.0 125 94 Hz) 0.22 TAT 2330 3626 £ 1509 
RB 6.0-12.0 36 33 3 0.08 314 + 263 15.32 2256 
12.1-24.0 8 s) 0 0.00 
>6.0 44 42 3 0.07 2630 tea 23 Gt Oe oh 
All >6.0 aa 161 26 0.12 A272 2.439 62:32) + 2UE0 
28-Aug, 20430 en >8.0 ADS) 4 2 Ons 26 6 aS OR 
10-Sep-91 DV 6.0-12.0 ish 6 1 0.09 41 + 40 2, Ob Ee 
12.1-24.0 24 3 2 0.08 Bip he eel) Louse Ome 
S.A00) 35 eo z 0.09 69 + 62 Aya Sao 
LL 6.0-12.0 Ss) si) 2 0.06 180 2 163 Wyte hmass Tints) 
12.1-24.0 90 5a 14 0.26 314 2°33 PS eee 
>6.0 2s 66 16 ORS 488 + 199 PRIS ees 
RB 6.0-12.0 25 28 aM 0.04 376 + 419 18.4 2) 2024 
12.1-24.0 20 7 3 225 Ate 26 AU ae be 
>6.0 45 35 4 O09 330) # 250 16.22 1250 
All >6.0 218 114 25 Or, 2 968 + 328 rare ae sas OS 
23-Aug, 20430 em >8.0 o) 4 0 0.00 
02-Sep-94 DV 6.0-12.0 5 6 1 0.20 A0n+ 2:0 120 4 09 
12.1-24.0 28 10 5 O.18 BA) te 27) 2.6 £ 1.3 
>6.0 33 16 6 0.18 82 + 44 4.0 2 Qed 
LL 6.0-12.0 23 Ai 4 On LF By) 3/5 2o0) £OLEG 
12.1-24.0 64 58 22 0.34 T66ns 5s Spi 25 
>6.0 87 69 26 0.30 227 2 67 AE ey Spee 
RB 6.0-12.0 a, 5 1 0.08 B13) % 36 19 2 229 
LEYS EPA (0) 12 5 2 O. 27 25 2 23 Lea = Os 
>6.0 24 10 3 Ones 68 + 48 Seg ees Ds 
All >6.0 153 eS) a5 01.23 AQ XD ZOO eee Sit 
28-Aug-96 20430 Cr >8.0 a 9 4 0.24 35.2 20 be de: See! TS) 
DV 6.0-12.0 5 3 0 0.00 Ae Ree es ee! 
12.1-24.0 18 6 3 0.17 S2ece as 6. aes gs 
>6.0 23 9 3 ORs 59S Ad PERSE Nae Wea AAS 
LL 6.0-12.0 ae 24 3 0.14 143 2° 007 HO) S16. 
12.1-24.0 43 25 5 0.12 290) £ 126 Sis) se oad 
>on 65 49 8 0.12 366 + 209 17.9 + 10.0 
RB 6.0-12.0 22 8 Zz 0.09 68 + 56 Ri Sy Ree aT 
1251-24 ..0 8 5 3 0.38 eC ak 0.6 290.3 
>6.0 30 13 5 0.17 py le a 3250 e250 
All >6.0 135 80 20 Ort 524 2 192 Zamion te aen 


Exhibit C. Summary of two and three pass population estimates in the Blackfoot River drainage, 1990 to 1996. 































































































































































Section Size Prob. Total 
River Location Length Class 1st 2nd 3rd of Estimate + Estim/100' 
Stream Mile (T,R,S) Date Sampled (ft) Species (in) Pass Pass Pass Capture Cr + CI 
Arrastra Creek ih 7} 14N, 10W, 29 26-Aug-96 440 eT 3.0-8.5 14 6 2 ORS eeD Ae Swe ees BiG) £926 
EB >4.0 5 BE 3 0.67 i Sate ae: Se 3 6 #160 
LL 2.0-7.0 43 30 14 0.30 98 + 1 Pp ee 
2.4 14N, 10W, 17D 28-Aug-96 200 er 1.7-10.9 8 8) = 0.63 ecg ante as Oe Ore ees ey 
DV Heh x8) 1 0 = 1.00 = ~ 
EB 2.5-9.7 34 22 = O35 SME Tome = nd Koh ie ee Eee a ac ES 
LL 4.9-10.0 12 4 = 0.67 iO ae a 9.0 + 2.9 
Basin Creek 0.7 15N, 13W, 33B 05-Sep-91 270 EB <4.0 34 5 - 0.85 3:9 Osi e P25 14.8 + 0.9 
>4.0 a 3 = Onn 3: pe Se ae Pe Sri say! 
LNS A= 722 23 13 = Ce a So Ome Seo er Osment s 0 
Bear Creek 1.1 .3N, 16W, 18B, 7¢ 20-Jun-94 345 EB hie. oll 5 1 = 0.80 CPD SS PS Leers 0,4 
: LL 3.8-8.5 5 2 = 0.60 Crete TS. 7 a: ame Saal gry 
RB 2.4-4.0 8 4 - O50 a6 Ou biG CWS FESR, 
105 ESHA pmset DCN pe lg 123 25-Jul-95 300 EB <4.0 10 5 - O50 2 OO ets 22 oie sa dame eee 
>4.0 8 3 = 0.63 12 SSS" 62 Pk ge he aia 
All 18 8 - OF 56 sD see eae 10.8 + 4.8 
RB <4.0 3 2 = Oe ss STM a ee ae ee ula t, 6 ac 
>4.0 ay 2 = 0.82 ye OR alles a a AVS EON 
All 14 4 a LONesor hal TO. 602 4.7 (yin BENG 
c byihes SNe ie LoD 20-Jun-94 210 EB 3.6-7.0 11 2 = 0.82 13a a9 3592" O79 
; RB 3.0-5.4 9 5 - 0.44 20.3 *2°20 «6 BRO t+ 98 
Belmont Creek 0.6 14N, 16W, 24B 15-Sep-94 360 DV >4.0 3 uf = 0.80 ASS ete 9 hive Sy ee 0) 
LL <4.0 9 5 = 0.61 20.2 2 2056 Scere 5.7 
>4.0 19 il - 0.70 2 Ose sa Oe 4 eE02 26 
RB <4.0 215 120 - O45 (86.6.2 102.36 135.2 5 26-5 
f >4.0 63 mL) = 0.76 BO URE Tiel 2320) Ee 20 
Blanchard ,Creek Od 14N, 14W, 5A 22-Aug-90 310 RB <4.0 39 5 ~ 0.87 ALES EEE D 2 AA se Oey 
>4.0 11 4 - 0.64 NY Ress Wek Sank cee feel See te Hees 
14-Sep-95 420 LL Picea eile?! fel 5 = O.55 20,2620 12750 4,3°2 229 
RB <4.0 108 40 - ONS: QUAI Sys ee aN A SRO per eee a meas! 
>4.0 38 9 = 0.76 A9.8 = 7555, Li 79207 53 
Chamberlin Creek ORD 25N, 13W,, 32 12-Sep-95 282 cT* <4.0 39 10 - OETA 52.4 £6.74 Le <Gueee es 
>4.0 29 3 - 0.90 32 st 1d Ale Cease oe (ess 
LL <4.0 PAs) 12 = 0.52 BS 2 22 27.0 257.5 
>4.0 yi an = 0.86 Ge 2 Sis ao 2.9.2 0.4 
OS) 15N, 13W, 3D 12-Sep-95 336 cT* <4.0 33) AN) - O55 91605) 252087 TSO E62 
>4.0 aS 9 = 0.64 39% dee 10 20 17.6 £ 3:20 
LL 3.4-9.7 4 2 - 0.50 SEOVE TI TG 7 
RB >4.0 4 al = OTS Se aa 1.6 + 0.6 
Cottonwood Creek AMT, 15N, 13W, 8D 28-Jul-92 240 LL <4.0 14 2 - 0.86 16.3 a Bie OG 
4.0-8.0 40 8 - 0.80 SOet a2 AZOrTest 1.8 
>8.0 15 il - Coot eee SnD sl Wy dee Sealy) 
585 25N, 13W, 8D. 28-Jul=92 300 LL 4.0-8.0 21 12 - ORAS RAO OV EN s5.40) S204 Set 
>8.0 24 12 = 0.50 48-0 £.23:.5 26.0 207 58 
Tes) TSN 1sW, SE 23-Jul-91 285 er S35 3 af 2 0.54 6. OsE3e5 Dade ELSD 
EB <4.0 57 41 14 0.47 1345 2°20 45.8 + 6.9 
>4,0 ae 12 4 0.60 39. 2.5.5 13.6.2 329 
LL <4.0 27, LS} se 0.38 A Ss ZA Bet 9/42 
>4.0 8 6 4 0.38 ie ee ME: Stes (5 a2 
Big Spring Creek 0.1 15N, 13W, 5D 07-Nov-91 231 LL Sols) 29 9 = 0.69 ee a a gee Ger aes eh 
Dunham Creek DE es 16N, 12W, 19B 07-Aug-96 400 cr <4.0 6 4 _ 0633 18.0 4 °37.2 2.5 259.3 
SAR 7 1 - 0.86 (ety aes a) asa Pal 2 OnE Oks 
2.4-16.4 13 5 = 0.62 Ps ee Oe ee | Be St od 
DV 6.0 4 i = Of75 Sole: Lo 1eSeemOreS 
AS 2 16N, 13W, 12D 07-Aug-96 655 GE 3.6-6.9 2 1 0.50 A.0 + 6.8 026230 
Elk Creek Ore 14N, 15W, 26D 03-Oct-91 198 RB 2, 0=4.5 6 2 = 0.67 O,0CE yas? Ae 5. #02 A 
25-Sep-96 355 LL 4.0 1 0 = 1.00 - - 
RB 2.4-8.5 alt 5 - 0.55 20ts 12 ease! 
aL 14N, 15W, 36A 03-Oct-91 186 RB 2e2= 906 15 7 = 0.53 28 Sys LS.) 2°35) 
25-Sep-96 350 RB 2.5-6.0 3 0 = 1.00 S00 020 0.9 + 0.0 
6.0-11.0 6 0 - 1.00 G2 005 0 aleve dake a0) 
2.3 14N, 14W, 31B 14-Sep-95 375 EB >4.0 2 0 = 1.00 DOL) 0.0 Dede 1020 
RB >4.0 2 0 = i500 2:01 0.6 OV Sat ONG 
25-Sep-96 380 CT B25 2095 2 0 = 1.00 220-2 0.0 OSes. 020 
RB 2.4=10.5 22 9 = 0.59 Sica TAS 95. o) S354 
103.5 al 0 = 1.00- Ae OLesai sO Dincsuatn O'eD 
3.0 14N, 14W, 32 03-Oct-91 108 EB 2.6-9.6 30 a5 = OF50 9 60:50 Se2oes SSS eet 2453 
RB 1.8-8.5 45 18 = OOO WATS RON 17 69. 4 SEG O 
25-Sep-96 385 EB 2.0-8.8 6 1 = 0.83 Tee OL De tid 
RB 1.0-6.9 40 25 = 0.38 106 + 70 26) tee 
4.6 13N, 14W, 5D 03'-Oet=91 2:05 EB 2..4=9.0 47 8 = 0.83 S660 3°36 53 29) te S64 
Gold Creek PAS EY 14N, 16W, 30B 06-Aug-96 569 CcT* >4.0 5 0 = 1.00 Pare 05/0 O.9 + 0.0 
Ze 7, DV >4.0 3 0 = 1.00 350) +) O20 Oy FPSO 
LL >4.0 32 6 = 0.81 39, 4-4 3.04 Gc Du et OG6 
All <4.0 13 6 - OSL 24 ol £1376 yee Ee | 
>4,.0 50 17 - 0.66 of oT ie ean IL Thier! Bez 
S020 gts z - 0.82 ya ye Sa vay ees TO | 





Exhibit C (continued) 















































































Section Size Prob. Total 
River Location Length Class ist 2nd 3rd of Estimate + Estim/100' 
Stream Mile CP ARES!) Date Sampled (ft) Species (in) Pass Pass Pass Capture Ci + CL 
Grantier Spring Creek 1.0 14N, 9W, 25A 02-Jul-91 700 EB SAO 42 22 = 0748 88.2 £536.22 AOAC 2. 
LL >4.0 52 26 = OSS OPTIC AOE es 4 Oued Oman 19 
25-Jul-94 258 EB <4.0 65 a3) 23 0.29 SATE as De) S7 sD #5 60 
>4.0 9 3 2 0.67 VanOs2en Byer ers Oia) 
LL <4.0 55 38 18 0.42 LN eae PATS 28) 53).0 2 tO 
>4.0 13 zh 0 0.42 20) ies eee tO. 
Hoyt Creek On 15N, 12W, 19B 08-Sep-92 200 EB 260 23 10 = 0.57 AO) cae LS SB ZO SBE 7: 
LL >2.0 2 1 = 0.50 AFORE Giee eos 15). 4 
MWF >2.0 20 8 = 0.60 3350 LIES Tec 558 
. RB >2.0 23 Uf = 0.46 OR A ae ae APA PA CANVAS IE Tee eo 
Kleinschmidt Creek 0.1 14N, 11W, 6A 26-Jul-94 100 LL <4.0 78 48 42 O29 262 + 88 262 + 88 
>4.0 1 0 0 1.00 t.0) © O20 2.0: 2 020 
RB <4.0 Wy 3 3 0.67 16.0 + 3.4 L620 2°34 
Lincoln Spring Creek 1.4 14N, 9W, 23B 20-Jul-95 «360 LL >4.0 eg 3 = Ons a ea arn: ASR Ae, 1. 
aie 14N, 9W, 23A 20-Jul-95 325 LL <4.0 25 9 = 0.64 20 Pero L280 253.21 
>4.0 14 i = 0.50 2ZEcOv £42840 Subic $5 
2.4 14N, 9W, 24B 20-Jul-95 282 LL >4.0 15 6 = 0.60 25.0 2120.0 SEO eB '5 
McCabe Creek 2D TSN, L2W, 5D 07-Nov-91 375 EB >4.0 ay 6 es 0.65 26:3 2°79 FeOn ee. 2a 0 
LL S20) 41 2 = 0.82 SERS cee eee 3.102) 07.5 
below culvert wed USN) L2Wi oC 16-Sep-92 150 cT 16 27. 49 12 On 6 64.9 + 6.6 43.3 8)4,4 
above culvert AOE LN, 12W, SDC 16-Sep-92 23)5 CT 1.6-6..2 28 3 0.89 at. 4 2 1,5 Zico, bed 
cry? 15N, 12W, 4C 16-Sep-92 150 ced: Peles Oh 25 4 0.84 2928) tea A DO owee 16 
Nevada Creek ORT 13N, 11W, 7D 09-Sep-94 500 LSS 2.7-6.8 14 7 - 0.50 28.02 .18...0 5 or Se 3.6 
NSF 2.9-8.7 16 7 - O56 Ze 4 tL3 0 Bee EP 6 
12%,.5 13N, 11W, 23A 09-Sep-94 500 LNS We eat ee 5 2 = 0.60 Sst OS Le fet eee see 
LSS >4.0 43 4 = OR AT As tle: 9:5) 3m. 3 
RSS 2.4243 16 8 = 0.50 32°. OitbeliS.2 oe 4e2 3:8 
PAY / 12N, 10W, 5A 09-Aug-94 420 LNS 1.5-6.5 22 2 = 0.91 PRR) emilee 5.8 £0.3 
RSS ds. O=3),.4 cet ii - 0.36 SOR3e 2 32050 DS ee 
12N, LOW, 11 09-Aug-94 430 LSS >4.0 3 af 0.67 Ame “2.9 2007 
83,8 12N, 9W, 9A 23-Jul-96 400 CT* Teves MA Z 0 a 1.00 PRO a See) O45. 8030 
LNS £2). 4-15 28 3 3 = 0.00 - 
LSS 2.9-17.0 39 5) - O62) 63 ae 1.4516 Gy ois. es Cw 
RSS 1.6-2.4 2 2 = 0.00 - 
SCUL S150 59 12 = 0.80 TE sie S33 18 252053 
40.8 12N, 9W, 35B 24-Jul-96 350 EB 5.1-10.0 28 7 =. On 75 CMOS y= wees LOR) SiS 
LNS 4.0 ul 0 = 1.00 Le Onst 20.0 073) 200-0 
A AL. 12N, 9W, 25C 23-Jul-96 300 EB <4 20 12 2 - 0.83 Aa 1S ANS 7.0). 6 
>4.0 vip ae = 0.43 AS SOR 35) OMe LO. mle y 
SCUL tubo 719 62 - 0.22 O72, Meet (SO erase 4 wee . 
Nevada Spring Creek 3.0 13N, 11W, 11D 26-Jul-90 2000 LL <4.0 14 5 = 0.64 De owas Tie: Lee Oe 
‘ >4.0 We af - Opep | Ale) Seo) Wy OL Sen0 80 
15-Aug-91 795 LL <4.0 ae) 6 - AGT PLA) ES SAG SO ee. 
>4.0 7 1 = 0.94 Leelee 0S Bis tO 
17-Aug-92 795 LL <4.0 74 42 = OF 43 WT et s C4 Se iS eee ee: 
>4.0 24 12 - 0). 50748 0m 2305 ees es) 
14-Jul-94 195 LL <4.0 43 36 16 O37 26a) 35).3: PS.8) 24454 
>4.0 36 6 - 0.83 Agee tro. 9 yet ex (lac! 
Rock Creek Owed 14N, 11W, 6A 28-Jul-94 352 EB >4.0 3 2 = 0633) 90 + 26.3 2 Geers 5 
LL >4.0 paat 8 sed 0.62 B39 ESLO SS O26 = 93).'0 
<4.0 13a 68 = OF 48" TA 2.04. + 162 eal mame a een 56 
RB >4.0 a2 9 = (Foe SHEN B CO) Sama uony tens AUS a ee Reie) : 
<4.0 108 28 = OA AS en tO Sma Alera mes ol! 
(3) 9 14N, 11W, 5B 03-Aug-90 469 LL <4.0 18 6 4 ONSS SOR one 6 oes 
RB >4.0 3 0 = 1.00 30m 00 0 A602 02 0: 
29-Jul-94 469 EB >4.0 8 4 = 0.50 16.0 + 13.6 3 462° 2.9 
<4.0 20 5 = Un ia ZO Mie Maen 5 fot ORD: 
LL >4.0 8 2 - 0.75 LOR ia Dee D3 SERORG 
<4.0 133 45 = CFo6 ~20t SOet BOR2” T4272 OU ress 
RB PAO 70 6 2 = 0.67 Qe Qed 4.2 Lie OMI O.:9) 
3.9 LSN iW ASB 01-Aug-96 540 EB >4.0 3 ut = O%:92 24. dats Ov7 26 6r S101 
UCL, |. pp>4,0,84 30.0 ial. Berl. ee. 67 16 4.802 2.95.0 Ooneeanens 
6.4 L5N, LiwWw, 24D 01-Aug-96 565 CT >4.0 7 2 = Orava eee tae hee pees Ley £ O26 
EB >4.0 al?) 5 = 0.58 20.26) + 9.9 Sao ue 
Te 15N, 10W, 9B 27-Aug-96 520 CT PHA ee irl 9 0 = 1100 92 OF + 01:0 tied) oe 105. O 
EB >450 16 9 - 0.44.97936.60t 28.8 TAOEs IS8s: 
Shanley Creek 0.2 15N, 3W, 9B .1T-dun-93 360 EB >4.0 5 al = 0.80 6.3420 15'5 A OO) A 
LL >4.0 By 2 = 0.60 S 202 5.8 2c bl. 6 
All >4.0 10 3 = 0.70 Pe ost | 453 ee ee 
31-Jul-96 300 EB >4.0 Uy 5 = 0.71 7g: Whe Sow Se) se" 1! 8 
LL >4.0 9 iS = 0.67 13: 3m. 2 5.4 £55) 42-1 3 
300 All >4.0 26 8 - 0.69 Si OMe Loh aes A 2iSat 12 4 
1.4 15N, 13W, 3B 11-Jun-93 200 (ogi >4.0 a a = 0.86 (Se ha up eae A teen Oo 5 
es: rae er ae ea Tene a eT em ee Se ae ee 
>4.0 10 1 = 0.90 A ede 200 38 5.6 (0...4 
1.6 15N, 13W, 3B 31-Jul-96 466 cr >4.0 I 3 - Os7 ES es Se Sal ae elee) 
ie ED (ion) Nh GaN ops Ia oy A OND MED SsauGaS) GLE SAO 8” 


Exhibit C (continued) 
































- Section Size Prob. Total 
River Location Length Class Ist 2nd 3rd of Estimate + Estim/100' 
Stream Mile (T,R,-S) Date Sampled (ft) Species (in) Pass Pass Pass Capture Cr 2 AE 
Warren Creek 0.1 14N, 13W, 1B 1f=oOct=91 186 LL <4.0 ve 8 = OSS) SoS tera 374i ee? 8 20 ea 
>4.0 igs 5 = On 5a 2 O52 Fee 28 LO). 8. = 6,4 
2.9-8.8 24 13 = Or aGn aA AEE SOV) Aen te 165 
MWE 35 3=4.5 47 abil = On.) 62.36 # 16.0 SOUS ee ae ea) 
RB 2. 4=7 56 sal 2 = 0.82 13.4) 2 15:9) Te 20£01.20 
>4.0 8 Zs = OTS MOS 2.8 ay Age gs SS 
0.4 14N, 13W, 1A 11-Oct-91 180 LL <4.0 Peds 2 - 0.00 - 
>4.0 30, 5 = 0.83 36.20 £ .2:.8 ZOO) See HL. 
3.0=14.3 33 Ui = Ones 4i9 24.2 25183 ENA 
MWE’ Cee ed) 10 3 = 0.70 Las S43 2, ONE 2 sa 
RB Dee Sod) 4 al = ONS pes ume sae ee) 30 # 1,1 
8.2 PSNGL2W, 25¢ 25-Jul-95 420 EB <4.0 5 0 S 1.00 S.0 £ 0.0 Aisa, Oi.) 
>4.0 Zi cli = Q748° 44.4 4025.6 LOTS FS 6a 
Wasson Creek OF ISN je Luw, LUD 25-Jul-90 980 eay DeS— 12 a 4 0 = 1.00 4.0) +) 0.0 OL 20.0 
LL ZG Vail 12 2 = 0.83 14.4 2 1.8 1.5 20.2 
Phe 2) USNA LOW, 97'D 21-Aug-91 135 Cr <4.0 18 4 = 0.78 230k 20324 Ete) Meee 2 
>4.0 18 t = 0.94 Oe ORS 14.1 2 0.4 
Yourname Creek eS 13N, 12W, 10B 17-Aug-92 150 Sail <4.0 14 4 = 0.72 £9,695 4.7 iY Waele ae Baal 
. >4.0 25 2 = Dmoz Daan) oe WO) VO rd, BE 16 


* Sample may include rainbow trout/cutthroat trout hybrids 
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Table of Restoration Streams and Activities. 


Exhibit D: 



























Stream Name Fish Prevent Critical Channel Improve Improve Improve Improve Improve Improve Remove 
passage irrigation spawning restoration fish habitat riparian stream flow | wetlands ‘range- livestock- streamside 
barrier | ditch losses | habitat vegetation riparian irrigation feedlot 
removal of fish protection habitat system 
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Exhibit E: Table of Restoration Streams and Cooperators. 
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Exhibit F. Robb Leary 2X Electrophoresis Letters-Results. 


October 27, 1992 


Don Peters 

Montana Department of Fish, 
Wildlife and Parks 

3201 Spurgin Road 

Missoula, MI 59801 


Don: 


We have completed the electrophoretic analysis of the char samples collected from 
Belmont Creek (October 16 and 18, 1991; N=15; T15N R16W S20c+28) and Cache Creek 
(October 9, 1991; N=2). Horizontal starch gel electrophoresis was used to 
determine each fishes genetic characteristics at 45 loci (genes) coding for 
proteins present in muscle, liver, or eye tissue (Table 1). At nine of these 
loci, the bull, Salvelinus confluentus, and brook trout, S. fontinalis rarely 
share alleles (form of a gene) in common (Table 2). Loci at which such 
distinctive genetic differences exist between taxa are commonly termed diagnostic 
loci because they can be used to determine the proportion of bull trout, brook 
trout, and their hybrids in a sample. 


All of the fish in both samples possessed alleles characteristic of only bull 
trout at all diagnostic loci (Table 3). These fish, therefore, were certainly 
genetically pure bull trout. 


We also analyzed adipose fins from char in Cache Creek (October 9, 1991; N=13) 
and Fish Creek section 1 (October 7, 1991; N=4) and section 2 (October 8, 1991; 
N=5). We were able to examine the products of four diagnostic loci between the 
bull and brook trout from the fins: LDH-B2*, sIDHP-2*, sMDH-A2*, and sSOD-1*. 
All of the fish in the Fish Creek and all but one from Cache Creek appeared to 
be pure bull trout. The remaining Cache Creek fish possessed both brook and bul] 
trout alleles at all diagnostic loci analyzed indicating it is a hybrid between 
these fishes. 


Sincerely, 


flott- Hof? 


Robb Leary 
RL: 1d 


- x. 
at ay be Division of Biological Sciences 
— Missoula, Montana 59812-1002 


ss (406) 243-5122 
¢® FAX (406) 243-4184 


The University of 


Montan 


April 16, 1996 





Don Peters 

Montana Fish, Wildlife, and Parks 
3201 Spurgin Road 

Missoula, MT 59801 


Don: 


We have completed the electrophoretic analysis of the char collected from Copper Creek (October 

27, 1995; N = 25) and North Fork Blackfoot River (September 3, 1995; N = 20). Horizontal starch 

gel electrophoresis was used to determine each fish’s genetic characteristics at 45 loci (genes) coding 

for proteins present in muscle, liver, or eye tissue (Table 1). At nine of these loci, the bull, Salvelinus 

confluentus, and brook trout, S. fontinalis, rarely share alleles (form of a gene) in common (Table 

2). These are commonly termed diagnostic loci because the alleles detected at them can be used to 
_determine whether a fish was a bull trout, brook trout, or hybrid. 


All the fish in both the samples had alleles at the diagnostic loci analyzed characteristic of only bull - 
trout. Thus, all the fish in the samples were undoubtedly bull trout. | 

Evidence of genetic variation was detected at only two loci in the samples (Table 3). Contingency 
table chi square analysis did not indicate that the allele frequencies were statistically heterogenous 
between the samples at either locus (Table 3). Thus, there is no evidence that genetic differences _ 
exist between bull trout in Copper Creek and the North Fork Blackfoot River. This conclusion, 
however, must be considered tentative because with only two genetically variable loci our ability 
to detect genetic differences is very weak. 


Sincerely, 


Robb Leary 


Graduate Degree Programs 


Biochemistry Microbiology 
Biological Sciences Wildlife Biology 
(Teaching) Zoology p=2 





Botany 


An Equal Opportunity University 


Exhibit G. Water Temperature Monitoring Station Summaries for the Blackfoot 
River and Selected Tributaries. 


Blackfoot River at Wisherd Bridge 
Water Temperature Summary 














eo Se 4 .6. 7, 8.9 ¥10- 1112 














Maximum 37.0945.5448.6|57.5169.0168.1465.5154. 1138.8 
| Minimum 31.9431.6€39.6)47.7555.2451 .9143.8¢37.0431 .6¢ 
yf —|34.6(37.5144.1¢ 53 |61.0160.9455.1544.2¢ 34 


Month 


Perlod of Record 8\94 - 9/96 


Blackfoot River at Belmont Creek 
Water Temperature Summary 











a S 6 v 8 Ss, 10. ° 71 


Maximum (_1/46.87 [55.29 58.08 64.47 167.86 164.65|55.56 47.46 











Period of Record 8\94 - 7\96 


Exhibit G. Water Temperature Monitoring Station Summaries for the Blackfoot 
River and Selected Tributaries. 


Blackfoot River at Scotty Brown Bridge 


Water Temperature Summary 








4 2 6 v4 8 


0 
9 10 
‘Maximum [|| 50.83 | 55.29 | 58.35 | 68.72 | 66.97 | 63.5 | 57.24 
Minimum [|| 39.36 | 39.36 | 40.77 | 48.31 | 48.87 | 41.32 | 37.38 
Mean -| 44.7 |47.29| 50.31 | 58.9 | 59.04|54.37| 46.2 


Month 

















Period of Record 8\94 - 10/96 


Blackfoot River at Raymond Bridge 
Water Temperature Summary 
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Temperature F 
© 





© 


6 


Maximum [|| 68.72 
Minimum 44.13 
Mean —-| 53.76 


















Period of Record 6\94 - 10/96 


Exhibit G. Water Temperature Monitoring Station Summaries for the Blackfoot 
River and Selected Tributaries. 


Blackfoot River at Helmville Cutoff Bridge 
Water Temperature Summary 
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Minimum 
Mean 











Month 
Period of Record 8\94 - 10/95 


Gilbert Creek above Reservoir 
Water Temperature Summary 













LL. 

cu) 

Be 
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Q. 
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Ped 
4 ) 6 v4 8 9 10 
Maximum [| 43.09 | 46.67 | 49.77 | 53.45 | 53.41 | 51.13 | 44.76 
Minimum 35.42 | 35.71 | 39.11 | 42.51 | 42.51 | 37.98 | 37.4 
Mean —| 39 | 41.01 | 44.01 | 47.63 | 47.67 | 45.31 | 41.26 


Month 
Period of Record 4\95 - 8/96 


Exhibit G. Water Temperature Monitoring Station Summaries for the Blackfoot 
River and Selected Tributaries. 


Gilbert Reservoir - Surface Depth 
Water Temperature Summary 








Maximum 
Minimum 
Mean =" 





Month 
Period of Record 4\95 - 10/95 


Gilbert Reservoir - 8 Ft Depth 
Water Temperature Summary 


















° 70 

2 60 

= 50 

+ 40 

® 30 

= 20 

a 10 

tan 

0 
4 5 6 7 8 9 10 
Maximum [|| 47.19 | 50.27 | 53.89 | 58.93 | 60.06 | 57.79 | 48.87 
Minimum 43.57 | 43.86 | 44.98 | 52.21 | 54.73 | 48.31 | 43.02 
Mean —| 45.31 | 46.67 | 49.24 | 55.97 | 57.26 | 53.23 | 45.22 

Month 


Period of Record 4\95 - 10/95 
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Exhibit G. Water Temperature Monitoring Station Summaries for the Blackfoot 
River and Selected Tributaries. 


Landers Fork at Highway 200 Bridge 


Water Temperature Summary 
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Period of Record 8\96 - 9/96 


Landers Fork at Forest Service Bridge 
Water Temperature Summary 
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Temperature F 
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Maximum 46.09 
Minimum 37.09 





Mean = 40.82 


Month 


Perlod of Record 8\96 - 9/96 =e 


Exhibit 
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River and Selected Tributaries. 


Johnson Creek at Mouth 
Water Temperature Summary 





Temperature F 
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4 9 
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5 6 if 8 10 #11 
Maximum 46.09 |49.98 50.83/54.45|56.97| 55 /52.48) 38.8 
Minimum 37.09 |37.09/32.79|49.42 |44.42|39.36/33.66 |30.18 
Mean —|40.82|43.27 |43.03/51.25/49.95/ 48.5 |43.22/ 33.5 


Month 
Period of Record 8\94 - 10/96 


Nevada Creek at Mouth 
Water Temperature Summary 
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‘Maximum [_1|52.86168.81168.81|71.15| 68.5 | 68.5 137.71131.98 
Minimum [ ]/39.43| 41.4 |46.11/53.98/43.09133.71/31.98 131.41 












_Mean ~ [45.44 |53.93/59.61 |62.35 |56.52/43.49 |32.62|31.82 








Month 
Period of Record 8/94 - 10/95 
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Water Temperature Monitoring Station Summaries for the Blackfoot 


Exhibit G. Water Temperature Monitoring Station Summaries for the Blackfoot 
River and Selected Tributaries. 


Nevada Creek at Mouth 
Water Temperature Summary 
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4 S 6 8 9.510. 71 1 
: : 7 1 


1 2 
Maximum 52.86 /68.81 |68.81|71.15| 68.5 | 68.5 |37.71/31.98 
Minimum 39.43} 41.4 |46.11/53.98 |43.09 |33.71/31.98 |31.41 
Mean — 145.44 |53.93 |59.61 |62.35|56.52 |43.49/32.62 |31.82 


Month 
Period of Record 8/94 - 7/96 


Nevada Creek Below Douglas Creek 
Water Temperature Summary 








Temperature F. 





op 5 7 8 9 10 


0 
6 
Maximum 53.89 | 72.3 | 74.73 | 79.41 | 76.3 |67.86| 61.2 
Minimum 39.63 | 40.21 | 44.42 | 56.12 | 52.21 | 42.17 | 33.08 
Mean —| 45.33 | 54.02 | 60.43 | 68.36 | 63.71 | 55.22 | 45.87 


Month 










Period of Record 8/94 - 10/96 
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Exhibit G. Water Temperature Monitoring Station Summaries for the Blackfoot 
River and Selected Tributaries. 


Nevada Creek above Douglas Creek 
Water Temperature Summary 





o 
© 








re) 
i) 


© 


© 


Temperature F 
Dm 2 





oS 
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“Maximum [.1|52.48171.11| 73.2 |69.98|67.57 saz 31.68 








Minimum [_]|41.61|42.17 |46.09| 53.1 |43.86|34.52/31.41 31.41 
Mean _~|45.94|54.51|60.46|61.29| 56 |43.87|32.43|31.41 
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Period of Record 8/94 - 10/95 


Nevada Creek Below Reservoir 
Water Temperature Summary 
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EXHibit--G. Water Temperature Monitoring Station Summaries for the Blackfoot 
River and.Selected.Tributaries. 


Nevada Spring Creek at Mouth 
Water Temperature Summary 
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Temperature F 
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8 9 10 11 
Maximum [_]| 66.78 | 77.65 | 77.65 | 68.14 | 67.95 | 58.93 | 66.97 











Minimum [|| 32.56 | 33.13 | 42.22 | 52.21 | 37.71 | 31.08 | 35.67 
Mean —| 43.54 | 52.59 | 58.55 | 60.2 | 54.53 | 44.49 | 43.99 
Month 


Period of Record 8/94 - 10/95 


Rock Creek at Mouth 


Water Temperature Summary 
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8 9 
67.57 69.03 68.14 
Minimum 53.33 49.71 50.56 
Mean -| 59.71 58 57.65 


Month 
Perlod of Record 8/94 - 10/95 
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Exhibit H. Summary of stream discharges measured in the Blackfoot 
Location Discharge 
Stream (River Mile) Date (cfs) 
Arrastra Creek 0.5 23-Aug-89 16.9 
Basin Creek 0.6 06-Jun-95 1.4 
Beaver Creek On 24-Aug-89 LOK 
Belmont Creek Oped 01-Aug-89 24535 
Blackfoot River 67.8 01-Nov-89 L73<3 
Blanchard Creek Ord 05-Sep-90 1 
24-Apr-92 18.6 
06-May-92 Vee | 
20-Jun-92 2.6 
02-Aug-95 BP 
ler: 05-Sep-95 2.6 
08-May-92 10.9 
21-May-93 29.6 
6.5 08-May-92 DO) 
canal @ 1.1 0.1 21-May-93 ASL 
02-Aug-96 0.8 
21-May-93 23 
Clearwater River Omuk 03-Oct-89 98.3 
Copper Creek 13: 30-Aug-89 35105 
Cottonwood Creek Oe 27-Sep-89 35eL 
0.9 01-Nov-91 30.8 
See) 31-Aug-90 20.0 
02-Jun-91 38.4 
01-Nov-91 25.53 
12-Aug-92 Dies 
5.6 01-Nov-91 U7 
6.0 12-Aug-92 2225 
unnamed spring @ 6.4 OLL 07-Nov-91 Ged 
Us@ 07-Nov-91 dares 
unnamed spring @ 6.7 Ost 07-Nov-91 Pets 
unnamed spring @ 7.5 On 13-Nov-91 Zed 
LOZ 01-Nov-91 0.0 
2750 02-Aug-96 eK SAL 
canal @ 12.0 0.1 21-Jun-92 PHAGE 
10-Aug-92 6:2 
06-Jun-95 23.3 
22-Jun-95 34.7 
Chamberlain Creek 0.6 12-Sep-95 el 
US 27-Jun-95 a7, 
02-Aug-96 4.2 
PLE 03-Oct-89 Dia 
canal @ 0.6 Os 12-Sep-95 0.9 
canal @ 1.9 0.1 27-Jun-95 352 
02-Aug-96 Ae 
Dunham Creek 235 15-Jul-96 ES) 
canal @ 2.5 Ona 15-Jul-96 yaall 
Grantier Spring Creek eel 11-Oct-89 Ay 
Gold Creek Ort 06-Sep-89 24.3 
Kleinschmidt Creek Oot 24-Jul-89 25.0 
Landers Fork Well 13-Sep-89 94.9 
Monture Creek 0.4 09-Aug-89 44.2 
8.9 26-Feb-92 PX?) 





River drainage, 1989 to 1996. 


















































Location Discharge 
Stream (River Mile) Date (cfs) 
Nevada Creek OES 01-Nov-89 43.8 
025 10-Jul-91 25505 
Nevada Spring 
Creek Oay, 10-Jul-92 a B/S? 
North Fork of L505 16-Aug-89 174.4 
the Blackfoot 
River ‘Drak 16-Aug-89 299.5 
canal @ 8.8 OD 13-Jun-96 9.9 
canal @ 10.0 (sul 13-Jun-96 9.9 
canal @ 10.7 On 13-Jun-96 529 
canal @ 12.3 Onl 13-Jun-96 Sad 
Pearson Creek OL 08-Jun-95 PAA) 
02-Aug-96 1.0 
0.8 06-Jun-95 8.2 
Poorman Creek Nee? 02-Nov-89 Ae 
Rock Creek 0.2 24-Jul-89 53.0 
Salmon Creek O22 22-Jun-95 TEP? 
. 134 22-Jun-95 27.6 
canal @ 0.9 0.1 22-Jun-95 10.8 
13-Jun-96 9.0 
canal @ 1.4 O62 22-Jun-95 Sas 
Shanley Creek Ona 13-Nov-91 2.0 
Wales Creek One 01-Nov-89 1.4 
Union Creek Oo 17-Oct-89 6.4 





Exhibit I: Blackfoot River Multi-spectral Imagery Specifications 


Capture date: Summer 1994 and 1995 
Spatial Resolution: 1 meter per pixel 
Overlap: varies up to 30% side to side 


Spectral Bands and Width Bands 


Band Center Waveform/Bandwidth (nm Golor 
al 450-480 Blue 

2 460-570 Green 

3 610-680 Red 

4 780-1000 Near IR 


Exhibit J. Bull trout redd surveys in the Blackfoot River drainage, 1996. 


Stream 

Alice Creek * 
Belmont Creek 
Blackfoot River * 
Cadotte Creek * 


Clearwater River 
Copper Creek t 
Cottonwood Creek 
Dunham Creek 

Gold Creek 

West Fork Gold Creek 
Hardscrabble Creek * 
Landers Fork * 
Lodgepole Creek 
Monture Creek 
Morrell Creek 


Date 


Surveyed 


iP aUlale 
20-Sep 
Fall 
Fall 


20-Sep 
Fall 
20-Sep 
26-Sep 
18-Sep 
18-Sep 
Fall 
Fall 
16-Sep 
25-Sep 
20-Sep 


Survey 
Location 
(River 
Miles) 
3.3 miles 
0.8-3.0 
37.4 miles 
1.8 miles 


3 5 2am Ge 
40.5-41.0 


ine Aa iieleos 
1 B25 


OnUIwa re 
WWW eR 


= 
a 
Ale) 
sO 


co oO N 


2e6eMmi les 
OZ OMMiieles 
0.0-0.4 


LO. 5 = D0) 
O50 — 2h 


Number 
Redds 


0 


4 
2 
0 


ioe) 
4 e 





OoOOoOCOR A DO 


9 
1 


North Fork of the Blackfoot River 19-Sep 20.0-26.0 59 


Totals: 


97.4 


* Streams surveyed by BioAnalysts (Hillman and Chapman 1996). 


+t Surveyed by Helena National Forest (unpublsihed data) 


198 


Exhibit K. Blackfoot River Whirling Disease Sample Sites and Results. 


Blackfoot Basin Whirling Disease 
Sample Locations 








Site Water Name Date (YYMMDD)_Site Description #Fish RB CT LL EB Result 


1 Blackfoot River 950418 Upstream West Twin 61 OLTeUr 2 Or OS tie 
Z Blanchard Creek 950914 At mouth 60 SOPRO. 2300" a= 
3 Blackfoot River 950929 _— At Russ Gates 41 SOOO - 
4 Cottonwood Creek 961114 Highway 200 Bridge 62 22 0 40 0 + 
5 Blackfoot River 950929 = Scotty Brown Bridge 19 1 a ee Rea - 
951114 Scotty Brown Bridge 60 ma 04) SU Cees 

6 Rock Creek 950929 Inlet to raceways 60 42) Oe 8, 10To 
951103 Inlet to raceways OOt 42 ey 10") 8 - 
6? AG cok ee 


7, Blackfoot River 951103 Dalton Mtn Bridge 56 0 


eons 


Exhibit L. Documented Eastern Brook trout fish plants in the Blackfoot River drainage from 
microfiche records. 


Stream Name County Location Date Number Size (Inches) 

Elk Creek Missoula 14N15WS26 — 06/28/46 1,000 6 
08/13/47 1,400 6 

Elbow Lake Missoula 15N14WS17 06/03/33 67,000 1 

Union Creek Missoula 13N16W206 (6/28/46 1,000 6 
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